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1. INTRODUCTION

ID: 313

1.1 PURPOSE

ID: 314

This updated version of the Mission Requirements Document (MRD) called MRD-2A was prepared by
the NOAA’s National Satellite, Data, and Information Service (NESDIS) and describes the National
Ocean and Atmospheric Administration’s (NOAA’s) plan for implementation of the Geosynchronous
Operational Environmental Satellite (GOES)-R Series System. The MRD-2A addresses the
geosynchronous-earth-orbit (GEO) needs of NOAA, as described in the GOES Program Requirements
Document - 1 final draft (GPRD-1fd). The GPRD-1fd reflects NOAA’s users needs and updates the
Geosynchronous Operational Requirements Document I (GORD-I) released December 2, 2002. The
MRD-2A details NOAA’s requirements to any acquisition agency. Subsequent lower level documents
written by any acquisition agency will reflect NOAA’s needs to the vendors.

ID: 315

The MRD is also an evolving document. It was originally released on December 6, 2002 as the MRD-I. It
was updated in MRD-1A and was released on July 17, 2003. This MRD-2A will be updated with three
more planned versions, MRD-2B, MRD-2C, and MRD-2D, in approximately the next three years. This
current update of February 2004 occurs after the Formulation Phase for the Advanced Baseline Imager
(ABI) and before the Implementation Phase but during the Broad Agency Announcement (BAA) for the
GOES Architecture Studies. Subsequent MRD updates will both reflect NOAA’s plans after receiving
the results of both end-to-end system architecture studies and other individual formulation studies and
include any requirement updates from subsequent GPRDs. The future MRDs will then provide the
updated requirements for the respective Implementation Phase of the procurements. The next MRD,
MRD-2B will update the space and solar instrument suites (SIS and SEISS) parameters', nominally in
May 2004. The MRD-2C will update the Hyperspectral Environmental Suite and the SIS and SEISS
implementations nominally in November 2005. The MRD-2D will occur nominally in May 2006, after
the final spacecraft trades. All MRD updates will reflect improved understanding of the appropriate
implementation approach that will become apparent through the trade-study processes for the payloads,
the spacecraft, and the GOES-R series constellation.

ID: 316

(Throughout this document, “will” implies a fact, while “shall” implies a requirement. Subsequent version
of the MRD will use shall for all requirement, but this version does not yet contain that correction. All
instrument requirements contain at least the word (THRESHOLD) and may contain the word GOAL,
distinguishing between the necessary and the desirable requirements.

ID: 317

The GOES-R Series represents a very significant improvement over the capabilities of both current series
of GOES satellites. The GOES-R series will meet the more demanding GPRD-1fd requirements, unlike
the current GOES I and N series. Therefore, more of the weather monitoring and environmental
monitoring needs of NOAA will be addressed. The GPRD-1fd requirements are included in this
document (and associated appendix). The requirements included in the shortfalls section of this document
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will not be met in the GOES-R series due to limited resources, whether temporal or financial. The
requirements in the pre-planned product improvement (PI) section may not be met in the first satellite(s)
in the GOES-R series, but may be met by planned improvements during the GOES-R series.

ID: 318

The MRD contains threshold and goal performance parameters. The threshold performance parameters
represent a starting point for the GOES-R series. If the performance can be improved by making it closer
to the goal value by either P’I or another means, the improvement is desirable from a benefits point of
view. The usage of threshold and goal values rather than only goal values is again related to resource
limitations.

ID: 319

Requirement parameters in this MRD that differ from those in the GPRD-1fd take precedent over those in
the GPRD-1fd because this document describes the plan for implementation. This can occur when the
GPRD-11d describes a need that will not be completely fulfilled by the anticipated GOES-R launch date
of 2012. Specifically, the requirements in the MRD may describe a goal value that is reduced compared to
that of the GPRD-11d. As described above, this may be due to resource limitations. It may also be due to
limitations imposed by physics and technology. In each circumstance, if the constraint is not financial,
temporal, or due to physics and technology, it is believed there is not a significant impact from these
implementation choices.

ID: 320

1.2 DOCUMENT ORGANIZATION

ID: 321

This MRD contains sections that have previously been called technical requirements documents. These
sections and subsections can be separated out to the appropriate agencies at the designated the time. The
document has 5 sections: Space-Located Segment; Ground-Located Communications, Command, and
Control Segment; Product Generation and Distribution Segment; Archive and Access Segment, and User
Interface Segment. Between each of these sections, there will be an interface. The details of each interface
will be detailed in separate Interface Documents not contained in this version of the MRD. The Space-
located Segment described in Section 2 includes the spacecraft, the instruments, the entire
communications payload services located on the spacecraft, the on-board processing systems that feeds
the instrument data to the communications system and in parallel feeds the telemetry and command
information to the communications system, and the launch vehicle. The Ground-Located
Communications, Command, and Control Segment described in Section 3 includes the data downlink
system, the retransmission hardware for the GOES Rebroadcast (GRB), the ground facilities that perform
the functions of telemetry and raw data processing including calibration, navigation and registration, and
the Satellite Operations Control Center. The Product Generation and Distribution Segment, described in
Section 4, includes processing of data (using predefined algorithms) starting with the level 1b (calibrated,
navigated, registered) and ending with derived products. The derived products are distributed to user
ports, namely the NOAA’s National Weather Service (NWS) and other users. This section describes
algorithms, hardware, and supports requested from other NOAA line offices. The Archive and Access
Segment, described in Section 5 below, includes the integration of the GOES data and products into the
Comprehensive Large Array-data Stewardship System (CLASS) system and the implementation details
under discussion for that system for storage and retrieval of GOES measurements. The User Interface
Segment described in Section 6 below includes education and training plans for the users to facilitate
usage of the larger, richer products sets available from the GOES-R series. Outreach to the general public
is also discussed in the section.
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ID: 322

1.3 REFERENCE DOCUMENTS

ID: 323

As mentioned in section 1.1 of this document, this document addresses the geostationary observational
requirements of NOAA that will be implemented in the GOES-R Series. These geostationary
observational requirements are described in the “Program Requirements Document for the Follow-on
Geostationary Operational Environmental Satellite System (GOES-R Series)” final draft, or GPRD-1fd,
updated in June 2003 and in January, 2004. The GPRD will also be updated in the future with subsequent
versions (GPRD-1 and GPRD-2) to support reviews within NOAA.

ID: 324

The documents, formerly known as the Technical Requirements Documents for each instrument and any
segment, have been incorporated into this document. Thus any numbers in this document supersede those
older documents.

ID: 325

14  MISSION

ID: 6021
Program Overview

United States Code Title 15 Chapter 9 has chartered Department of Commerce to forecast weather, issue
storm warnings, and display weather and flood signals that will benefit agriculture, commerce, and
navigation. National Oceanic and Atmospheric Administration's (NOAA) primary environmental mission
is to provide forecasts and warnings for the United States, its territories, adjacent waters and ocean area,
for the protection of life and property and the enhancement of the national economy. To achieve this,
multiple observation platforms have been developed and are used daily to derive products that are used in
protecting estuaries farmlands, endangered species, maritime, air, and ground transportation systems, and
property. One observational platform is the NOAA Space-based Observation System, which includes the
GOES, POES, and NPOES Satellite Systems, providing forecasters with short and long term forecast.

The GOES satellites are stationary, located at 75° and 135° W (with potential for movement to 137° W)
in GEO. GOES-R satellite will provide capabilities for full disk imagery, with simultaneous (concurrent)
CONUS and Mesoscale environmental imagery and sounding coverage over a large portion of the full
disk down to mesoscale regions. This information is used for short term forecasting (as well as longer
term forecasting), whereas, the POES and NPOES satellites orbit the earth in polar LEO orbit, with data
refresh every ~4-6 hours in general, providing global observations leading to long term forecast. The
National Weather Service (NWS) uses information derived from both satellite systems to derive
additional warning times in cases of major storms and severe events.

The GOES satellites provide an uninterrupted flow of data processed through the ground infrastructure
(end-to-end system) to forecasters in the NWS, other international, federal, state, and local governments,
universities, and private organizations. These data are processed and assimilated into numerical forecast
models that assist in forecasts ranging temporally from daily to extended forecasts, and to severe weather
early watches and warnings.

The GOES-R System Mission Operations Center activity includes operations, monitoring,
maintaining, acquiring, processing, distributing and storing data from GOES-R satellites. This includes:
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. Monitoring satellite health and safety;

. Rapid collection, processing and analysis;

. Scheduling satellite operations and data acquisition to meet GOES-R user needs;

. Evaluating satellite systems performance;

. Commanding the spacecraft;

. Assessing satellite and ground station anomalies;

. Data ingestion, product processing, and distribution of GOES-R data;

. Receiving, compiling, archiving, and disseminating GOES-R data and products out through the

GOES users interface.

Planned GOES improvements in the GOES-R timeframe will cross cut NOAA’s four mission
goals (ecosystems, weather/water, climate, and commerce). GOES-R will also provide significant
enhancement to (when compared to GOES-N products) NOAA’s ability to meet the short-term
environmental sensing needs (improved weather event lead-times and more distinct effected areas) by an
advancing sensor sensitivity to the detection of atmospheric moisture and improving the understanding of
storm development of derived winds, which leads to a more dynamic numerical model performance
accuracy. Synergized information will drive earlier predictions, more precise forecast, and precision area
to be effected which will support a positive economic impact through dollar savings. GOES-R series
acquisition consists of technology advancements in instruments and end-to-end infrastructure for the
following: atmospheric, solar, and ground environmental measurements through imaging and sounding;
water (streams and rivers) level data collection through the Data Collection Platforms (DCP's);
command, control and communications; product generation and distribution and reprocessing, and
archive/access, up through the user interface. The GOES-R improvements solidly support NOAA’s
mission, “to understand and predict changes in the Earth’s environment and conserve and manage coastal
and marine resources to meet our Nation’s economic, social, and environmental needs.” The first launch
is scheduled for 2012 and the system will be operational through 2030 (TBS).

The GOES-R system provides an observation system that produces reliable data on atmosphere,
terrestrial, land, fresh water, and ocean ecosystems data and will be one of the primary USA systems
networked into the Global Observing System led by the World Meteorological Organization and that was
set as a goal at the Earth Observation Summit (July 2003).

Constraint. Implementation of the advanced ground system capability cannot degrade current capabilities
or impede the transmission of information to current users from current satellites.

ID: 6312

Mission Objectives

Primary Mission Objectives
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To maintain GOES mission continuity and quality in environmental observations in the 2012-
2030 timeframe.

To provide enhanced environmental data products
To improve services and data being provided to Users
To be responsive to technology infusion to meet evolving User needs

To protect, restore, and manage the use of coastal and ocean resources through ecosystem
management approaches

To understand climate variability and change to enhance society's ability to plan and respond
To serve society's need for weather and water information

To support the Nation's commerce with information for safe and efficient transportation
pp p

Secondary Mission Objective
To support ties to the NOAA/National/International Observing System
ID: 326

1.4.1  General Mission Description

ID: 327

The GOES-R Series Mission will have the following general characteristics that are detailed elsewhere in
the document.

ID: 328

Currently, the GOES-R series of satellites will make observations from geostationary orbit and will view
the Western Hemisphere.

ID: 329

Based on initial studies, it is currently anticipated that the approach for the GOES-R series of satellites
will be multiple satellites described in sections 2.3.1. However, an end-to-end system architecture study
will supply data to make a final determination on this topic.

ID: 330
The satellites will be controlled from NOAA facilities on the ground.
ID: 331

The instruments supported by the spacecraft will provide measurements of environmental data and will
transmit this data to the ground stations.

ID: 332

Products will be generated from the calibrated, registered, and navigated data. The products generated
from each instrument are detailed in the front of each instrument section of this document.

ID: 333
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Products will be made available to all users.
ID: 334

A subset of the data complete with the calibration, registration, and navigation corrections are distributed
directly to some users. A subset is being considered because the amount of data will be higher that the
current series due to the larger coverage areas and faster coverage rates. The exact form of the subset is
still under review.

ID: 335

The full data sets will also be archived for access by present and future users.
ID: 336
Educational opportunities will exist for users who desire training.

ID: 337
Public outreach plans will be developed.
ID: 338

1.4.2 Mission Schedules and Need Dates

ID: 339

The GOES-R series will become operational nominally starting in 2012. The current schedule is shown
here. This schedule is still evolving and is subject to change.

ID: 5775
<Picture>
Spacecraft Spacecraft availability date Spacecraft Launch Date (draft)
(draft)

GOES-N Dec. 2004 Dec. 2004
GOES-O Dec. 2005 Apr. 2007
GOES-P Apr. 2007 Oct. 2008
GOES-R Oct. 2012 Oct. 2012
GOES-S Apr. 2013 Apr. 2014
ID: 361

1.4.3 Mission Requirements Crossing All Segments

ID: 367



1.4.3.1 Maintenance
ID: 368

All maintenance will be performed with no operational disruption on fulfillment of any requirements.

ID: 369

All segments will support maintenance of operational interfaces with other applicable GOES R Segments.

ID: 364

1.4.3.2 End-to-End Validation
ID: 365

End-to-end validation is required for each segment.

ID: 366

End-to-end validation is required for the entire GOES-R system.
ID: 362

1.4.3.3 Mission Security
ID: 363

Mission Security will be maintained for all segments.
ID: 370

1.4.3.4 Configuration Management and Documentation
ID: 371

1.434.1

ID: 372

1.4.3.4.1.1 Configuration Management
ID: 373

All Segments shall maintain configuration control of hardware, software, and databases.
ID: 374
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There shall be an end-to-end GOES-R Configuration Management Plan that will maintain configuration
control of interfaces between segments.

ID: 375
Each Configuration Management Plan is subject to Government approval.
ID: 376

1.4.3.4.1.2 Documentation
ID: 377

All Segment hardware and software shall be described in appropriate documentation, including Interface
Control Documents (ICDs).

ID: 378

1.4.3.5 Reliability
ID: 379

All Segments as a system shall deliver (TBD) level of reliability. Reliability shall take into account both
software and hardware.

ID: 6019

1.4.3.6 Availability

ID: 6020

System Availability is the probability that a system can be successfully used for any specified mission
over the stated period of time and is defined as the Mean Time Between Failure (MTBF) divided by the

sum of the MTBF and the Mean Time To Repair (MTTR) (nominally uptime divided by the sum of the
uptime and downtime).

The system availability over the operational lifetime shall be 0.82 (TBR). The system availability on a
monthly basis shall be (TBD). The system shall support the data collection, downlink, and creation of
GPRD critical user products over CONUS 99% of the time, which is the equivalent of downtime of 0.304
days per month. The system shall support the data collection, downlink, and creation of other GPRD as
the coverage of the system affords.

ID: 380

144 Mission Requirements Crossing Multiple Segments

ID: 381

1.4.5 Mission data latency

ID: 382
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Mission data latency from the time the data is collected to the time that the data is converted to a product
is product dependent. The data latency varies by product and is recorded with each product in the front
section of each instrument supporting that product determination. However, a common data latency
requirement is one minute (TBR) for some ABI products. The most restrictive data latency in the GPRD-
11d is 30 seconds, which applies for mesoscale (1000 km x 1000 km) cloud and moisture imagery. Both
the one minute and the 30 second latency requirements shall be divided across the multiple segments in
the following ways: for the 30 second requirement-10 sec (TBR) for the space segment; 10 seconds
(TBR) for the ground-located communication, command, and control segment; and 10 seconds (TBR) for
the product generation and distribution system and for the 1 minutes requirement-10 seconds (TBR) for
the space segment; 10 seconds (TBR) for the ground-located communication, command, and control
segment, and 40 seconds (TBR) for the product generation and distribution segment

ID: 383

1.4.6 Mission Lifetime and Reliability

ID: 384

The mission will provide data and products until the year 2030 (TBS). The mission reliability shall be
TBD.

ID: 385

1.4.7 General Mission Observational Requirements

ID: 386

The observational requirements that are met by this MRD are derived from those in the GPRD-1fd. With
the GOES-R series, NOAA has made an effort to address needs beyond the GOES-I and -N series.
Imagery and sounding data will be collected with significantly improved spatial and spectral resolution at
faster coverage rates over comparable or larger areas. In particular the sounding and imagery rates have
been greatly expanded which reduces the conflict between sensing multiple areas of interest in a limited
time frame with one instrument.

ID: 387

More complete coverage of weather and environmental events, including sounding through clouds,
remains a goal of the GOES-R series to meet the needs of NOAA’s NWS. Currently, the instrumentation
to do this will be investigated as part of pre-planned product improvement (P°I) efforts. P’ efforts are
described separately in section 2.11.4.

ID: 388

Monitoring of the short-term variations of the environment will be addressed by GOES-R. Coastal zone
coverage at higher spatial resolution is also addressed employing about 0.3 km spatial resolution coverage
in dedicated bands in the performance requirements. Many land, aerosol, and ocean products are also new
and will be addressed by GOES-R, expanding the capabilities of GOES.

ID: 389
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Improvement of solar and space weather sensing to observe solar and space environment variability are
planned for GOES-R, with new capabilities under investigation that extend spectral coverage to shorter
wavelengths, increase energy measurement ranges, and address the possibility of new measurement types.

ID: 390

The GPRD-1fd has divided the remote sensing needs of NOAA into the following categories:
atmospheric, land, ocean, and space and solar. The atmospheric category includes the needs of NOAA’s
NWS, which contains predominantly the observational requirements from the older NOAA’s NWS-
Operational Requirements Document (ORD). The Land requirements contain requirements on land
surface measurements. The oceans category from the GPRD-1fd contains requirements on coasts and
oceans. This document includes solar and space requirements in one category called space weather that
contains needs for the current Space Environmental Monitoring capability as well as additional solar and
energetic particle monitoring in earth’s magnetosphere.

ID: 391

The GPRD-11d products, as they exist at the time of writing this MRD-2A, that will be met by the GOES-
R series are listed below. These are not the MRD-2A level requirements but are the inputs to the MRD.
The MRD requirements are detailed throughout the text of this document. The GPRD-1fd requirements
are recorded for traceability and are listing in the appendix to this document. (It is important to note that
all TBS values listed in appendix A are "To Be Supplied by the government". The GOES Program office
will be maintaining control over the supplied values. Many of these values will require detailed study
over the period of several years to assess the capability of the system, particularly when TBS was used for
measurement accuracy values.)

Because the product names are inputs to the MRD from the PRD, the user supplied product name has
been used. Thus the user supplied term Hemispheric is met by the ABI data from full disk views of the
earth (out to the earth's limb for some products including qualitative cloud drift winds and out to about 70
degree LZA for more quantitative product) and is addressed by HES out to 62 degree local zenith angle
for retrievals (or slightly beyond as radiative transfer models improve). Users are aware that full disk data
will be produced from the ABI and that HES data required outside of the 62 degree LZA may require
longer than 1 hour to collect at the coverage rate of 62 degree LZA/hour. For emphasis the usage of
hemispheric in quotes in applied when the primary instrument for the product is HES.

ID: 392

Within the table below is a partitioning of the products by instrument. Note that the usage of coastal and
offshore are included in the definition for coastal used for HES.

ID: 393

Section 2.11.3 discusses any shortfalls in meeting NOAA’s needs as described in the GPRD-1fd and
provided some valuable comments on the products. That section also includes a discussion of any
variation between the requirements of the GPRD-1fd and the planned implementation, and justification
for that implementation. Section 2.11.4 describes PI efforts.

ID: 394

1.4.7.1 GPRD-1fd Atmosphere

AEROSOLS

Aerosol Particle Size ABI
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Aerosol Detection: CONUS (including Smoke and Dust) ABI
Aerosol Detection: Hemispheric (including Smoke and Dust) ABI
Aerosol Detection: Mesoscale (including Smoke and Dust) ABI

Dust/Aerosol: Loading: CONUS

HES-DS, ABI must help

Dust/Aerosol: Loading: “Hemispheric”

HES-DS, ABI will help

Suspended Matter: CONUS

ABI

Suspended Matter: “Hemispheric”

ABI

Volcanic Ash ABI, HES-SW/M must help

CLOUDS

Aircraft Icing Threat HES-DS

Cloud Imagery: Coastal ABI: Day, HES-CW will help:Day
ABI: Night

Cloud & Moisture Imagery: CONUS ABI

Cloud & Moisture Imagery: Hemispheric ABI

Cloud & Moisture Imagery: Mesoscale ABI

Cloud Base Height: CONUS HES-DS

Cloud Base Height: “Hemispheric” HES-DS

Cloud Base Height: Mesoscale HES-SW/M

Cloud Ice Water Path: CONUS ABI

Cloud Ice Water Path: Hemispheric ABI

Cloud Ice Water Path: Mesoscale ABI

Cloud Layers/ Heights and Thickness: CONUS

HES-DS and ABI

Cloud Layers/ Heights and Thickness: “Hemispheric”
Cloud Layers/ Heights and Thickness: Mesoscale

HES-DS and ABI

HES-SW/M and ABI

Cloud Liquid Water: CONUS ABI
Cloud Liquid Water: Hemispheric ABI
Cloud Liquid Water: Mesoscale ABI
Cloud Optical Depth: CONUS ABI
Cloud Optical Depth: Hemispheric ABI

Cloud Particle Size Distribution: CONUS

ABI and HES-DS helps

Cloud Particle Size Distribution: Hemispheric

ABI and HES-DS helps

Cloud Particle Size Distribution: Mesoscale ABI
Cloud Phase: CONUS ABI
Cloud Phase: Hemispheric ABI
Cloud Phase: Mesoscale ABI
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Cloud Top Height: CONUS

HES-DS, ABI helps

Cloud Top Height: “Hemispheric”

HES-DS, ABI helps

Cloud Top Height: Mesoscale

HES-SW/M, ABI helps

Cloud Top Pressure: CONUS

HES-DS and ABI

Cloud Top Pressure: “Hemispheric”

HES-DS and ABI

Cloud Top Temperature: Hemispheric

ABI and HES-DS helps

Cloud Top Temperature: Mesoscale

ABI and HES-SW/M helps

Cloud Type: CONUS

ABI and HES-DS helps

Cloud Type: Hemispheric

ABI

Cloud Type: Mesoscale

ABI and HES-SW/M helps

Convective Initiation

ABI and HES-SW/M

Enhanced "V"/Overshooting Top Detection: CONUS

ABI and HES-SW/M helps

Enhanced "V"/Overshooting Top Detection: Mesoscale

ABI and HES-SW/M helps

Hurricane Intensity ABI
Imagery: All-Weather/Day-Night Hemispheric ABI and P’ GMS
Imagery: All-Weather/Day-Night: Hemispheric ABI and P’ GMS
Lightning Detection: CONUS GLM
Lightning Detection: Hemispheric GLM
Lightning Detection: Mesoscale GLM
Low Cloud and Fog ABI

Turbulence: Hemispheric

Turbulence: Mesoscale

ABI and HES-DS helps
ABI and HES-SW/M helps

Visibility: Coastal

ABI and HES-CW

Visibility: Hemispheric ABI
PRECIPITATION

Removed Removed

Removed Removed

Removed Removed

Removed Removed

Removed Removed

Removed Removed

Probability of Rainfall ABI

Rainfall Potential ABI and Micro and HES-DS helps

Rainfall Rate/Quantitative Precipitation Estimate
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PROFILES

Atmospheric Vertical Moisture Profile: CONUS HES-DS
Atmospheric Vertical Moisture Profile: “Hemispheric” HES-DS
Atmospheric Vertical Moisture Profile: Mesoscale HES-SW/M
Atmospheric Vertical Temperature Profile: CONUS HES-SW/M
Atmospheric Vertical Temperature Profile: “Hemispheric” HES-DS
Atmospheric Vertical Temperature Profile: Mesoscale HES-SW/M
Capping Inversion Information: CONUS HES-DS
Capping Inversion Information: Mesoscale HES-SW/M

Derived Stability Indices: CONUS

ABI and HES-DS

Derived Stability Indices: Mesoscale

ABI and HES-SW/M

Moisture Flux: CONUS

HES-DS and HES-SW/M and ABI

Moisture Flux: “Hemispheric”

HES-DS and ABI

Moisture Flux: Mesoscale

HES-SW/M and ABI

Surface Pressure: Mesoscale

HES-SW/M and GMS helps

Pressure Profile: Mesoscale

HES-SW/M helps

Total Precipitable Water: “Hemispheric” HES-DS
Total Water Content: CONUS HES-DS
Total Water Content: “Hemispheric” HES-DS
Total Water Content: Mesoscale HES-SW/M

RADIANCES

Clear Sky Masks: CONUS (depends on instrument)

ABI or HES-DS or
and/or HES-CW

Clear Sky Masks: Hemispheric

ABI or HES-DS

Clear Sky Masks: Mesoscale

ABI or HES-SW/M

Radiances: CONUS HES-DS
Radiances: “Hemispheric” HES-DS
Radiances: Mesoscale HES-SW/M
RADIATION

Absorbed Shortwave Radiation: Surface/ Hemispheric ABI makes proxy
Absorbed Shortwave Radiation: Surface/ Mesoscale ABI makes proxy
Downward Longwave Radiation: Surface/CONUS ABI and HES make proxy
Downward Longwave Radiation: Surface/Hemispheric ABI and HES make proxy

Downward Solar Insolation: Surface/ CONUS

ABI, HES helps

Downward Solar Insolation: Surface/ Hemispheric
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Downward Solar Insolation: Surface/ Mesoscale

ABI, HES helps

Reflected Solar Insolation: TOA / CONUS

ABI, HES helps

Reflected Solar Insolation: TOA / Hemispheric

ABI, HES helps

Upward Longwave Radiation: Surface/CONUS HES-DS
Upward Longwave Radiation: Surface/”Hemispheric” HES-DS
Upward Longwave Radiation: TOA/ CONUS HES-DS
Upward Longwave Radiation: TOA/ “Hemispheric” HES-DS
TRACE GASES

Removed Removed
CO Concentration HES-DS
Removed Removed
Ozone Layers: CONUS HES-DS
Ozone Layers: “Hemispheric” HES-DS
Ozone Total: CONUS ABI
Ozone Total: “Hemispheric” ABI
SO, Detection only ABI
WINDS

Derived Motion Winds: CONUS

ABI and HES-DS helps

Derived Motion Winds: Hemispheric

ABI and HES DS-helps

Derived Motion Winds: Mesoscale

ABI and HES-SW/M helps

Microburst Winds

ID: 771

1.4.7.2 GPRD-1fd Oceans

ABI and HES-SW/M

Currents: Hemispheric

ABI, HES-OO may help

Currents: Mesoscale

ABI, HES-CW

Currents: Offshore / CONUS

ABI, HES-CW, HES-OO

Currents: Offshore / Hemispheric

ABI, HES-OO may help

Ocean Color: Coastal (Turbidity/Chlorophyll/ Reflectance) HES-CW
Ocean Color: CONUS/Offshore (Turbidity/Chlorophyll/ HES-CW
Reflectance)
Ocean Color: Offshore (Turbidity/Chlorophyll/ Reflectance) -- HES-OO
Hemispheric
Ocean Turbidity: "Hemispheric" (Turbidity/Visibility) HES-OO

23




Optical Properties: Coastal (particulate absorption, backscatter, HES-CW
fluorescence)
Optical Properties: CONUS/Offshore (particulate absorption, HES-CW

backscatter, fluorescence)

Sea & Lake Ice/Age: CONUS

ABI primarily, or HES-CW

Sea & Lake Ice/Age: Hemispheric

ABI primarily, or HES-OO

Sea & Lake Ice/Concentration: CONUS ABI

Sea & Lake Ice/Concentration: CONUS ABI

Sea & Lake Ice/Concentration: Hemispheric ABI

Sea & Lake Ice/ Displacement and Direction: CONUS ABI

Sea & Lake Ice/ Displacement and Direction: Hemispheric ABI

Sea & Lake Ice/Extent and Characterization: CONUS ABI

Sea & Lake Ice/Extent and Characterization: Global ABI

Sea & Lake Ice/Extent and Characterization: Hemispheric ABI

Sea & Lake Ice/ Motion: CONUS ABI

Sea & Lake Ice/ Motion: Hemispheric ABI

Sea & Lake Ice: Surface Temperature ABI

Sea & Lake Ice/Surface Temperature: CONUS ABI

Sea & Lake Ice/Surface Temperature: Hemispheric ABI

Sea Surface Temperature: Coastal ABI, HES-CW rggaIy help (goal) and
Sea Surface Temperature: CONUS/Offshore ABI, HES-CW may help (goal)
Sea Surface Temperature: Hemispheric ABI

Sea Surface Temperature: Mesoscale

ABI, HES-CW may help (goal)

ID: 851

1.4.7.3 GPRD-11d Land

Fire / Hot Spot Imagery: CONUS ABI
Fire / Hot Spot Imagery: Hemispheric ABI
Flood/Standing Water: Hemispheric ABI, HES-DS, and HES-CW could
help
Flood/Standing Water: Mesoscale ABI, HES-SW/M, and HES-CW
could help
Ice Cover/ Landlocked: Hemispheric ABI

Land Surface (Skin) Temperature: CONUS

ABI and HES-DS helps
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Land Surface (Skin) Temperature: Hemispheric

ABI and HES-DS helps

Land Surface (Skin) Temperature: Mesoscale

ABI and HES-DS helps

Removed Removed
Snow Cover: CONUS ABI
Snow Cover: Hemispheric ABI
Snow Cover: Mesoscale ABI
Snow Depth over Plains: CONUS ABI
Snow Depth over Plains: Hemispheric ABI
Snow Depth over Plains: Mesoscale ABI
Surface Albedo: Hemispheric ABI
Surface Emissivity HES-DS

Vegetation Fraction: Green

ABI, HES-CW could help

Vegetation Index: CONUS

ABI, HES-CW could help

Vegetation Index: Hemispheric

ABI, HES-CW could help

ID: 913

1.4.7.4 GPRD-1fd Space Weather (Space and Solar)

Energetic Particles

Energetic Heavy lons SEISS: EHIS
Magnetospheric Electrons and Protons: Low Energy SEISS: MPS
Magnetospheric Electrons and Protons: Medium and High SEISS: MPS
Energy

Solar and Galactic Protons SEISS: SGPS
Magnetic Field

Geomagnetic Field Magnetometer
Solar

Solar Flux: EUV SIS: EUVS
Solar Flux: X-ray SIS: XRS
Solar Imagery: X-Ray SIS: SXI

ID: 948

1.4.6.5 Pre-Planned Product Improvement Products
25




ID: 949

Pre-Planned Product Improvement (P°I) products are discussed in section 2.11.4 and listed at the end of
that section.

ID: 950
1.4.8 Mission Continuity

ID: 951

The Mission shall conform to the NOAA-NESDIS Continuity of Operations Plan (COOP) providing
policy, guidance, and procedures that ensure, in the event of emergencies or threat of an emergency, both
the preservation of data and continuity of operations.

ID: 952

26



2. SPACE-LOCATED SEGMENT

ID: 953

2.1 IMPLICATIONS OF MISSION REQUIREMENTS CROSSING ALL SEGMENTS

ID: 954

2.1.1 Mission security in this segment

ID: 955

Mission security will be maintained in the space-located segment.
ID: 956

2.1.2 End to end validation in this segment

ID: 957

End to end validation of each of the instruments is required.
ID: 958

Spacecraft and instruments end-to-end validation tests shall be performed during the pre-launch period to
demonstrate full operational capabilities for each phase of the GOES-R mission.

ID: 959
2.1.3 Configuration Management and Documentation
ID: 960
2.1.3.1 Configuration Management
ID: 961

The Segment shall maintain configuration control of hardware, software, and databases.
ID: 962

The Segment Configuration Management Plan shall be developed.

ID: 963

2.1.3.2 Documentation
ID: 964
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All Segment hardware and software shall be described in appropriate documentation, including Interface
Control Documents (ICDs).

ID: 965

2.1.4  Reliability

ID: 966
The Segment shall deliver (TBD) level of reliability.
ID: 967

2.2 IMPLICATIONS OF MISSION REQUIREMENTS CROSSING MULTIPLE SEGMENTS

ID: 968

2.2.1 Data latency in this segment

ID: 969

Data latency between the detection of the earth signal to the initiation of data transmission is TBS.
ID: 970

2.2.2 Maintenance

ID: 971

TBD
ID: 972

223 Removed

ID: 973

TBD
ID: 974

2.3 SATELLITES IN CONSTELLATION

ID: 975
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2.3.1 Constellation Description and Definitions

ID: 976
2.3.1.1 Consolidated versus Distributed Architecture
ID: 977

There will be multiple satellites in the GOES constellation. A satellite consists of a spacecraft to hold the
instruments, the associated communication systems, and the communications payload services. The
minimum number of operational satellites is two. Several satellite architectures, and thus constellation
architectures, are under consideration. Two primary architectures that are being considered are the
consolidated architecture and the distributed architecture. The consolidated architecture uses two
satellites, which is similar to the architecture for the current GOES. A distributed architecture consists of
two or more satellites at each operational location, providing the same functions as a single consolidated
satellite. The consolidated architecture supplies all payloads in a single satellite whereas the distributed
architecture distributes the payloads across several satellites. The distributed architecture is the current
Notional Baseline Because the consolidated architecture is defined as the current system architecture, the
distributed architecture will be discussed further here.

ID: 978
2.3.1.2 Distributed Architecture Definitions
ID: 979

The number of operational satellites under normal conditions for the distributed architectures is four,
although the satellites are not as large. The constellation will consist of an A satellite and a B satellite in
the East location and an A satellite and a B satellite in the West location. If P’I requirements are met,
potentially more than four satellites and nominally called the C satellites will be present in the distributed
architecture.

ID: 980

The East and West locations are nominally 75 and 135 degrees longitude respectively. The nominally
137-degree position is being investigated as a replacement for the 135-degree position due to a possible
conflict with another satellite.

ID: 981

If the C satellite is implemented as part of P’I to meet the GPRD-1fd requirement of temperature and
moisture sounding under all weather conditions (including through clouds), the C satellite will be located
either at the central position of nominally 105 degrees West if there is only one satellite or at each of the
East and West positions, which is the desired configuration.

ID: 982
On-orbit spare satellites (see section 2.4.3), will be nominally stored at 105 degrees West.

ID: 983

All satellites will be within +/- 0.5 (TBR) degrees of 0 degrees North. The first A satellite will be
launched nominally in 2012. The first B satellite will be launched nominally in 2012. The first C satellite,
if implemented as part of P°I, will be launched in 2015.
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ID: 984

Currently, the primary mission of the A satellite is to provide imaging from the Advanced Baseline
Imager described further in section 2.10.1. The satellite will also contain the Solar Imaging Suite (SIS) of
instruments described further in section 2.10.4. The GOES Lightning Mapper, described in section 2.10.6
will be located on the A satellite. Communication payload services, as detailed in section 2.10.8 and 3,
will also be included on the satellite.

ID: 985

Currently, the primary mission of the B satellite is to provide sounding of the disk of the earth as seen
from the satellite, mesoscale severe weather sounding and imaging, and multifunction imaging from the
HES, described further in section 2.10.2. The satellite will contain the Space Environmental In-Situ Suite
(SEISS) and the magnetometer described further in section 2.10.4. Communication payload services, as
detailed in sections 2.10.8, and 3, will also be included on the satellite.

ID: 986

Currently, the primary mission of the C satellite(s), if implemented as part of P31, would be to provide
microwave measurements of moisture for GOES to improve retrieval performance in non-clear
conditions. The C satellite(s) will contain the Solar Coronagraph instrument, if implemented as part of
P’I, described further under section 2.10.4. Any remaining space in the satellite will be allocated to
additional P’I resources. Communication payload services, as detailed in sections 2.10.8, and 3, may be
included on the satellite(s). If implemented as part of P’I, it is currently envisioned that there will be a
single C satellite located nominally at 105 degrees West. If two C satellites are used, then it is likely that
the C satellites will join the A and B satellites at both 75 degrees West and 135 degrees West.

ID: 987

Currently it is assumed that the A, B, and C satellites employ a common design due to the associated cost
savings from reducing non-recurring engineering.

ID: 988
Discussion: To the extent valid, this will be studied in detail during satellite formulation.
ID: 989

2.3.2 Constellation Restrictions and Requirements

ID: 990

The location of each satellite in the constellations must be controllable by NOAA ground systems to
within +/-0.5 degrees in latitude and longitude.

ID: 6350

Discussion: The space segment availability over the system lifetime under various scenarios is shown in
the table below. The lowest operational availability, 0.81, occurs when there is only one of one of the
primary instruments operating in a back-up mode.

ID: 991
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2.3.3 Constellation Failure

ID: 992

A constellation failure is experienced when there is no back-up available whatsoever for a satellite that
has a failure. A constellation failure does not occur upon the failure of one satellite if it can be replaced
with another satellite of a different type operating in a backup mode. Planned reduced constellation
performance will result, which is deemed acceptable by NOAA. A satellite failure may be caused by a
hardware or software failure on the satellite that prevents the satellite from fulfilling its mission. A
satellite may be deemed a failure as a result of a primary instrument failure, described in section 2.4.3, or
a communications failure that does not permit the primary instruments to downlink their sensor data.

ID: 993

2.3.4 Constellation Transition Strategy

ID: 994

The constellation will be formed as the result of the launch(es) of an A and a B satellite. It is assumed that
6 to 12 months later, another A satellite and another B satellite will be launched. After a period nominally
equivalent to the mean mission duration, there will be another launch(es) of an A satellite and a B
satellite. After 6 to 12 months, the next A and B satellites will be launched to provide a full replacement
of the constellation. Satellite replacement is discussed in section 2.4.3.

ID: 995
2.3.5 Constellation Success

ID: 996

Final constellation success is achieved when both A satellites, both B satellites, and possibly both C
satellites (if available) are located in their nominal positions and have successfully completed
checkout/commissioning and meets the seven-year operational lifetime after instrument activation.

ID: 997

2.4 SATELLITES

ID: 998

2.4.1 Satellite Lifetime

ID: 999

The satellite (bus plus instruments) shall be designed for an 8.25 year Mean Mission Duration (MMD)
after 10 years. The MMD is the integrated area under the instrument reliability versus time curve. MMD
applies after all storage (ground and on-orbit) and after launch discussed in section 2.4.3. This operational
requirement shall be met after 5 years of ground storage and 5 years on on-orbit storage. The on-orbit
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storage degradation for the satellites (bus plus instruments) is TBD and must be included to meet the
MMD specification.

Discussion: This means that the satellite, including instruments, will provide 10-year satellite on-life with
satellite reliability of 0.54 at end of life for the distributed architecture and TBD for the consolidated
architecture. (On-life simply means that the satellite will be operating for a period of 10 years with a
reliability of 0.6 at the 10-year point.) This follows the on-orbit storage time and ground storage time
discussed in section 2.4.3. As detailed for the HES and ABI, a 10-year instrument-on life shall be
supported with Instrument Reliability (R) of 0.6, based on a satellite Reliability of >/= 0.90 at 10 years.

ID: 1000

Blank
ID: 1001

2.4.2 Satellite Failure

ID: 1002

Replacement of the satellite with a spare will be necessary when one of the primary instruments, namely
ABI or HES fails to meet the specified noise performance required to produce its primary products. The
instrument noise increase is a factor of (TBD). All conditions that produce no signal or permit no data
transmission on the sensor data downlink and consequently yield indeterminate instrument noise
performance also constitute a failure. NOAA will decide if the level of performance for a given
instrument is sufficient to continue operation of any satellite beyond the specified lifetime.

ID: 1003

2.4.3  Satellite Replacement Strategy

ID: 1004

The distributed satellite approach differs from the previous GOES series where a failure of one primary
instrument (imager or sounder, or for GOES-R, ABI or HES) led to the replacement of the entire satellite.
The distributed satellite approach permits the replacement of an A or B satellite optimally with another A
or B satellite. To prevent a mission failure, either a spare satellite may be moved into place to provide the
needed coverage or an existing operational satellite may be repositioned to provide the needed coverage.
The replacement strategy will provide a replacement A or B satellite on schedule for a seven-year
operation life. If the A or B satellite fails with no on-orbit spare this may result in a period of degraded
performance until a replacement satellite is launched.

ID: 1005

32



Discussion: However, due to the need for ABI data, the failure of satellite A will result in a repositioning
of the functioning A satellite to the nominal 105-degree West position. The remaining B satellites in the
East and West positions will take over some of the imaging task of the A satellites. The HES instrument
in the B satellite must be capable of yielding image data at reduced spectral resolution to permit a backup
of the ABI capabilities. The failure of a B satellite will result in a repositioning of the operating B satellite
to the nominal 105-degree West position because the B satellite cannot be easily backed up with another
type of satellite. For either a distributed or a consolidated architecture, the repositioning shall be by
manual authorization. For either a distributed or a consolidated architecture, the repositioning shall be
completed in drift rate of 1 degree per day (THRESHOLD) and a drift rate of 10 degrees per day
(GOAL).

ID: 1006

Satellite Design
ID: 1007

The satellite shall meet, in conjunction with the related instruments error(s), the product requirement for
pointing and mapping as defined for each instrument under section 2.10.

ID: 1008

2.5 DESCRIPTION OF SPACECRAFT REQUIREMENTS

ID: 1009

The terms spacecraft here applies to the platforms that will contain the instrument payloads and the
communications services payloads.

ID: 1010

2.5.1 General Requirements

ID: 1011

Each spacecraft in the GOES-R constellation shall accommodate the appropriate instrument payload for
the satellite, as defined in section 2.3.1. The instrument payload accommodation will include allocations,
at a minimum, for the mass, power, size, data rate, pointing control and knowledge, and FOVs.

ID: 1012

The spacecraft shall be capable of operating all the following simultaneously and continuously, including
during eclipse: spacecraft subsystems, communication payload services, and instrument payloads in their
normal operational modes.

ID: 1013
The spacecraft shall be a 3-axis stabilized, nadir pointing design.
ID: 1014
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The spacecraft shall be capable of autonomously maintaining on board timing consistent with the ground
system.

ID: 1015

The spacecraft shall provide electrical power, power management, power distribution, energy storage,
load shedding, and protection against over voltage, and over current, for all modes.

ID: 1016

The spacecraft structure shall be of sufficient strength and stiffness to maintain structural integrity and
withstand all ground testing, handling, transportation, launch, and mission orbit environments.

ID: 1017

The spacecraft thermal control design shall maintain all spacecraft subsystems and components, and
instrument interfaces at required temperature levels, holding any required thermal gradients, and
maintaining temperature stability during all time-varying temperature changes over the mission lifetime
for all satellite operations and orientations.

ID: 1018

The spacecraft shall provide a telemetry and command system to allow spacecraft stored and real-time
control, tasking, software uploads, health and status verifications, command verifications, and anomaly
resolution.

ID: 1019

The spacecraft communications described in this space-located segment shall be sized to down link the
mission payload data with TBD margin.

ID: 1020

The spacecraft shall be capable of maintaining spacecraft and instrument health and safety margins
without ground intervention.

ID: 1021
The spacecraft shall have a fault detection and correction system.
ID: 1022

The spacecraft shall have an autonomous operation capability of supporting all routine science operations
with no more than TBD minutes of command uplink contact every TBD hours.

ID: 1023

2.5.2 Safe Hold Mode

ID: 1024

The spacecraft shall have a Safe Hold mode that protects the satellite from catastrophic failures and
provides a means to return to normal operations.

ID: 1025
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2.5.3 Launch vehicle

ID: 1026

The nominal launch vehicle (LV), for nominal distributed architecture baseline, shall be an Evolved
Expendable Launch Vehicle - Medium (EELV-M) class vehicle capable of co-manifesting two (A, B, or
C) satellites per launch.

ID: 1027
The LV shall meet the Buy America Act.
ID: 1028

The launch site shall be located at Cape Canaveral Air Station (CCAS), Florida.

ID: 1029

The LV shall have a demonstrated flight record of reliability with a Ps of TBD or better.
ID: 1030

The LV shall not hinder the spacecraft in achieving the required final orbit.
ID: 1031

2.6 NOAA MISSION CRITICAL MEASUREMENTS

ID: 1032

2.6.1 Pre-launch Calibration

ID: 1033

The science payload shall be calibrated prior to launch as required to meet the instrument performance
requirement specified for each instrument under section 2.10.

All absolute measurements should be in the SI system of units and have reported uncertainties. All claims
of traceability regarding these measurements shall be documented. The government will review and
assess the validity of the traceability claims pertaining to radiometry.

ID: 1034

2.7 SATELLITE LAUNCH SERVICES

ID: 1035

2.7.1 Pre-launch Activities

ID: 1036
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The Launch Site Services (LSS) shall have the capability to perform the required pre-launch test and
operations necessary, and to successfully launch the GOES-R Series Satellites.

ID: 1037

The LSS shall provide a payload processing facility for conducting all non-hazardous and hazardous
satellite operations.

ID: 1038

The LSS shall have the capability to command and monitor the health and status of the satellite all pre-
launch and launch operations.

ID: 1039

The LSS shall provide LV telemetry during all portions of the LV powered flight and during Satellite
separation.

ID: 1040

The satellite shall provide telemetry and be configured to receive commands during the entire launch,
transfer orbit, and orbit raising to geosynchronous.

ID: 1041

2.7.2 Transmission to Deep Space Network (DSN) Or Similar System during Launch and
Orbit Raising (LOR)

ID: 1042

During the launch, transfer orbit and orbit raising phase, satellite to ground communications and
transmissions shall go through the DSN or a similar ground network.

ID: 1043

During satellite deployments, motor burns and other critical operations, a primary and backup ground
station shall be identified.

ID: 1044

2.7.3 Measurements from Space Weather Instruments during LOR

ID: 1045

To help determine the surrounding satellite environment during orbit raising phase, certain SEISS
instruments may be operational. SEISS instrument resources must be provided during this phase.

ID: 1046
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2.8 SATELLITE POST-LAUNCH TEST PHASE (PLT)

ID: 1047
Post-launch satellite and instrument on-orbit validation of performance shall be accomplished.

ID: 1048

2.8.1 On-orbit acceptance of each instrument

ID: 1049
TBD
ID: 1050

2.8.2 On-orbit acceptance of each satellite

ID: 1051
TBD
ID: 6310

2.8.3 Instrument activation after storage

ID: 6311

After storage and at the earliest safe date, the visible detectors of the science payloads shall be activated.
After a period of outgassing and cooling spanning several days, the IR detector of the science payloads
shall be activated at the earliest safe date.

ID: 1052

2.9 REMOVED

ID: 1053

2.10 PAYLOADS

ID: 1054

2.10.1 ABI (Advanced Baseline Imager)

ID: 1056
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(2.10.1) 1. Requirements Overview
ID: 1057

This is NOAA’s statement of performance characteristics for an operational advanced imaging instrument
drawn from the former GORD-I (December 2002), the new GPRD-1fd (July 2003 and January, 2004),
and the National Weather Service (NWS) Operational Requirements Document (ORD), January 1999;
from the results of Phase-A instrument concept studies and Phase-B formulation studies; from scientific
technical and cost trade analyses; as well as NOAA-NESDIS's assessment of future NOAA GOES needs.
The requirements represent NOAA’s advanced baseline for geostationary imaging performance, and thus
the notional instrument they define is termed the Advanced Baseline Imager (ABI). The formulation
phase was completed in December 2003.

ID: 1058

NOAA assumes that the ABI is distinct from an atmospheric sounding instrument. Spacecraft-specific
and ground-processing requirements are excluded wherever possible. However, certain design goals for
the ABI, described in Section 2, as well as specific performance characteristics described in Section 3,
may result in the inclusion of a ground-processing segment as part of the overall “imager system.”

ID: 1059

The final requirements set in this portion of the MRD lie between the threshold and goal values set by the
GPRD-1. The requirements in this version of the document form the basis for a NASA procured imager
for NOAA are those judged to reflect a balance between NOAA needs, technical and scientific tradeoffs
instrument complexity, costs, technology availability, and system (imager and spacecraft) impacts.

ID: 1060

(2.10.1) 2. Design Goals for the Advanced Baseline Imager
ID: 1061

NOAA anticipates that the first ABI will be available for flight on GOES-R, with a projected launch date
of 2012. Mass, power, and volume for ABI are not being constrained to that of the imager on the N-Q
satellite bus. The form of the satellite is unknown at this point in time (see section 2.3.1.) Initially, NOAA
used the environmental parameters (mass; power; volume) of the current series of GOES instruments as
target limits for concept studies to identify notional imager characteristics; NOAA’s intent was to allow
potential imager designs to surface that would minimize engineering and cost impacts. Formulation
studies now completed have identified each vendor’s suggested instrument design. Final numbers are
identified in the Unique Instrument Interface Document (UIID) and the General Instrument Requirements
Document (GIRD) .

ID: 1062
Specific requirements related to the spacecraft interface are given in Section 3.C.8.
ID: 1063

(2.10.1) 3. Performance Characteristics
ID: 1064
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Requirements listed in this section result from technical analyses performed by NOAA and are contained
in the GPRD-1fd, which frames the rationale for most ABI performance characteristics. Each technical
requirement given below is numbered in order of its appearance in the NWS ORD. Additional
requirements that are derived from technical concept studies and trade analyses are subsequently listed.

ID: 1065

A two-level definition is used for NOAA’s validated requirements:
ID: 1066

THRESHOLD: The minimum acceptable performance characteristic.
ID: 1067

GOAL: An optimum level of performance, which, if met, could greatly enhance data utility.
ID: 1068

The following GPRD-1fd requirements will be met/addressed by ABI. (See section 2.11.3 for
relevant comments.) It is critical to note that this information is included here is for reference only
and provides traceability to the GPRD-1fd. The detailed requirements for the ABI are detailed in
subsections after this section. (See section 2.11.3 for relevant comments.) All parameters listed here
are threshold values and may be exceeded to meet goal values. Goal values are currently listed in
Appendix A.

ID: 1069

For reference, the distinction between “measure” and “Contribute to determinations of” indicates whether
the GPRD-11d requirement is being fully met by a direct measurement performed by the instruments
(“measure”) or is being determined indirectly from measurements supplied in part or in whole by the
instruments (“Contribute to determinations of”).

ID: 1070

ABI will contribute to determinations of Aerosol Particle Size in the atmosphere. ABI will report a total
column value over the full disk to meet the following details of the threshold requirement for the Aerosol
Particle Size: 2 km spatial resolution, 15 minute refresh rate, 1.0 km mapping accuracy, and 5 minute data
latency need.

ID: 1071

ABI will contribute to determinations of Aerosol Detection--CONUS (including smoke and dusk) in
the atmosphere. ABI provides coverage over the full disk to meet the following details of the threshold
requirement for the Aerosol Detection--CONUS (including smoke and dusk): 2 km spatial resolution,
over the total column vertically, over the range of yes/no detection with an accuracy of (TBS), 15 minute
refresh rate, 1.0 km mapping accuracy, and 15 minute data latency need.

ID: 1072

ABI will contribute to determinations of Aerosol Detection--Hemispheric (including smoke and dusk)
in the atmosphere. ABI provides coverage over the full disk to attempt to meet the following details of the
threshold requirement for the Aerosol Detection--Hemispheric (including smoke and dusk): 2 km spatial
resolution, over the total column vertically , over the range of yes/no detection with an accuracy of (TBS),
15 minute refresh rate, 1.0 km mapping accuracy, and 3 minute data latency need.
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ID: 1073

ABI will contribute to determinations of Aerosol Detection--Mesoscale (including smoke and dusk) in
the atmosphere. ABI provides coverage over the mesoscale to meet the following details of the threshold
requirement for the Aerosol Detection--Mesoscale (including smoke and dusk): 2 km spatial resolution,
over the total column vertically, over the range of yes/no detection with an accuracy of (TBS), 15 minute
refresh rate, 1.0 km mapping accuracy, and 15 minute data latency need.

ID: 1074

ABI will contribute to determinations of Dust/Aerosol Loading--CONUS in the atmosphere. ABI
provides coverage over the CONUS to attempt to meet the following details of the threshold requirement
for the Dust/Aerosol Loading--CONUS: 10 km spatial resolution, 15 minute refresh rate, 5.0 km mapping
accuracy, with a measurement range of “light, moderate, heavy”, and 3 minute data latency need.

ID: 1075

ABI will contribute to determinations of Suspended Matter--CONUS in the atmosphere. ABI provides
total column coverage over the CONUS to meet the following details of the threshold requirement for the
Aerosol Detection--CONUS: 2 km spatial resolution, over the total column vertically, with a
measurement range of (TBS) and a measurement accuracy of (TBS), 5 minute refresh rate, 1.0 km
mapping accuracy, and 1 minute data latency need.

ID: 1076

ABI will contribute to determinations of Suspended Matter: Hemispheric in the atmosphere. ABI
provides total column coverage over the full disk to meet the following details of the threshold
requirement for the Suspended Matter-Hemispheric: 2 km spatial resolution, over the total column
vertically, with a measurement range of (TBS) and a measurement accuracy of (TBS), 15 minute refresh
rate, 1.0 km mapping accuracy, and 3 minute data latency need.

ID: 1077

ABI will contribute to determinations of Volcanic Ash--Detection and Height in the atmosphere. ABI
provides coverage over the full disk to attempt to meet the following details of the threshold requirement
for the Volcanic Ash: 2 km spatial resolution, 15 minute refresh rate, 2 km vertical resolution on top
height, a measurement range of 0-50 metric tons/km” with an accuracy of (TBS), 1.0 km mapping
accuracy, and 1 minute data latency need.

ID: 1078

ABI will measure Cloud Imagery: Coastal in the atmosphere. ABI provides coverage over the US
Navigable waterways through the Exclusive Economic Zone to meet the following details of the threshold
requirement for the Cloud Imagery: Coastal: 1 km (day) and 2 km (night) spatial resolution, 180 minute
refresh rate, < or = 1.0 km mapping accuracy, and 15 minute data latency need.

ID: 1079

ABI will measure Cloud and Moisture Imagery--CONUS in the atmosphere. ABI provides coverage
over the CONUS to meet the following details of the threshold requirement for the Cloud and Moisture
Imagery--CONUS: 2 km spatial resolution, 5 minute refresh rate, 1.0 km mapping accuracy, and 1 minute
data latency need.

ID: 1080
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ABI will measure Cloud and Moisture Imagery: Hemispheric in the atmosphere. ABI provides
coverage over the full disk to meet the following details of the threshold requirement for the Cloud and
Moisture Imagery: Hemispheric: 2 km spatial resolution, 5 minute refresh rate, 1.0 km mapping accuracy,
and 1 minute data latency need.

ID: 1081

ABI will measure Cloud and Moisture Imagery--Mesoscale in the atmosphere. ABI provides coverage
over the mesoscale to meet the following details of the threshold requirement for the Cloud and Moisture
Imagery--Mesoscale: 2 km spatial resolution, 30 second refresh rate, 1.0 km mapping accuracy, and 30
second data latency need.

ID: 1082

ABI will contribute to determinations of Cloud Ice Water Path--CONUS (limited cloudiness) in the
atmosphere. ABI provides coverage over the CONUS to meet the following details of the threshold
requirement for the Cloud Ice Water Path--CONUS (limited cloudiness): 2 km spatial resolution, 5
minute refresh rate, a vertical range covering the surface to 20 km, with a measurements range of 0-2 mm
and a measurement accuracy that is the greater of 0.1 mm or 25% (day) and is achievable for only the
thinnest clouds (night), 1.0 km mapping accuracy, and 1 minute data latency need.

ID: 1083

ABI will contribute to determinations of Cloud Ice Water Path: Hemispheric (limited cloudiness) in
the atmosphere. ABI provides coverage over the full disk to meet the following details of the threshold
requirement for the Cloud Ice Water Path: Hemispheric (limited cloudiness): 2 km spatial resolution, 15
minute refresh rate, a vertical range covering the surface to 20 km, with a measurements range of 0-2 mm
and a measurement accuracy that is the greater of 0.1 mm or 25% (day) and is achievable for only the
thinnest clouds (night) that is the greater of 0.1 mm or 25%, 1.0 km mapping accuracy, and 1 minute data
latency need.

ID: 1084

ABI will contribute to determinations of Cloud Ice Water Path--Mesoscale (limited cloudiness) in the
atmosphere. ABI provides coverage over the mesoscale to meet the following details of the threshold
requirement for the Cloud Ice Water Path: Mesoscale (limited cloudiness): 2 km spatial resolution, 1
minute refresh rate, a vertical range covering the surface to 20 km, with a measurements range of 0-2 mm
and a measurement accuracy achievable for only the thinnest clouds in the day that is the greater of 0.1
mm or 25% and at night < 50%, 1.0 km mapping accuracy, and 1 minute data latency need.

ID: 1085

ABI will contribute to determinations of Cloud Layer/Heights and Thickness--CONUS in the
atmosphere with HES. ABI provides multiple cloud layer imagery coverage over the CONUS at least
every 15 minutes, and with a 15 minute data latency that will facilitate this product that is measured more
slowly over the CONUS by the HES-DS.

ID: 1086

ABI will contribute to determinations of Cloud Layer/Heights and Thickness--Hemisphere in the
atmosphere with HES. ABI provides multiple cloud layer imagery coverage over the Hemisphere at least
every 60 minutes and with a 15 minute data latency, which will facilitate this product.

ID: 1087
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ABI will contribute to determinations of Cloud Layer/Heights and Thickness--Mesoscale in the
atmosphere with HES. ABI provides multiple cloud layer imagery coverage over the mesoscale at least
every 15 minutes, which will facilitate this product.

ID: 1088

ABI will contribute to determinations of Cloud Liquid Water--CONUS in the atmosphere. ABI
provides coverage over the CONUS to meet the following details of the threshold requirement for the
Cloud Liquid Water--CONUS: 2 km spatial resolution, 30 minute refresh rate, a vertical range covering
the total column, with a measurements range of 0-2 mm and a measurement accuracy that is the greater of
0.1 mm or 25% (day) and is achievable for only the thinnest clouds (night), 1.0 km mapping accuracy,
and 15 minute data latency need.

ID: 1089

ABI will contribute to Cloud Liquid Water: Hemispheric in the atmosphere. ABI provides coverage
over the full disk to meet the following details of the threshold requirement for the Cloud Liquid Water:
Hemispheric (limited cloudiness): 2 km spatial resolution, 30 minute refresh rate, a vertical range
covering the total column, with a measurements range of 0-2 mm and a measurement accuracy that is the
greater of 0.1 mm or 25% (day) and is achievable for only the thinnest clouds (night) that is the greater of
0.1 mm or 25%, 1.0 km mapping accuracy, and 1 minute data latency need.

ID: 1090

ABI will contribute to determinations of Cloud Liquid Water--Mesoscale in the atmosphere. ABI
provides coverage over the mesoscale to meet the following details of the threshold requirement for the
Cloud Liquid Water--Mesoscale: 2 km spatial resolution, 1 minute refresh rate, a vertical range covering
the surface to 20 km, with a measurements range of 0-2 mm and a measurement accuracy achievable for
only the thinnest clouds in the day that is the greater of 0.1 mm or 25% and at night < 50%, 1.0 km
mapping accuracy, and 15 minute data latency need.

ID: 1091

ABI will contribute to determinations of Cloud Optical Depth--CONUS in the atmosphere. ABI
provides coverage over the CONUS to meet the following details of the threshold requirement for the
Cloud Optical Depth--CONUS: cloud optical depth values of > 1, 2 km spatial resolution, 30 minute
refresh rate, with a measurement range of 0-100 (in O.D. units) and a measurement accuracy of 10%, 1.0
km mapping accuracy, and 15 minute data latency need.

ID: 1092

ABI will contribute to determinations of Cloud Optical Depth--Hemisphere in the atmosphere. ABI
provides coverage over the Hemisphere to meet the following details of the threshold requirement for the
Cloud Optical Depth--Hemisphere: cloud optical depth values of > 1, 4 km spatial resolution, 15 minute
refresh rate, with a measurement range of 0.5-50 (in O.D. units) and a measurement accuracy of 10%, 1.0
km mapping accuracy, and 1 minute data latency need.

ID: 5836

ABI will contribute to determinations of Cloud Particle Size Distribution -- CONUS in the atmosphere.
ABI provides total column and observation height measurements. ABI will have coverage over the full
disk to meet the following details of the threshold requirement for the Cloud Particle Size Distribution--
CONUS: 2 km spatial resolution, 5 minute refresh rate, a vertical range of at the cloud top height, with a
measurements range of 0-50 um with a measurement accuracy of 4 um, 1.0 km mapping accuracy, and 1
minute data latency need.

42



ID: 1093

ABI will contribute to determinations of Cloud Particle Size Distribution: Hemispheric in the
atmosphere. ABI provides total column and observation height measurements. ABI will have coverage
over the full disk to meet the following details of the threshold requirement for the Cloud Particle Size
Distribution--Hemisphere: 2 km spatial resolution, 15 minute refresh rate, a vertical range of at the cloud
top height, with a measurements range of 0-50 um with a measurement accuracy of 4 um, 1.0 km
mapping accuracy, and 1 minute data latency need.

ID: 1094

ABI will contribute to determinations of Cloud Particle Size Distribution--Mesoscale in the
atmosphere. ABI provides total column coverage over the mesoscale to meet the following details of the
threshold requirement for the Cloud Particle Size Distribution--Mesoscale: 2 km spatial resolution, 5
minute refresh rate, a vertical range of at cloud height, with a measurement range of 0-50 um with a
measurement accuracy of 4 um, 1.0 km mapping accuracy, and 1 minute data latency need.

ID: 1095

ABI will contribute to determinations of Cloud Phase--CONUS in the atmosphere. ABI provides
coverage over the CONUS to meet the following details of the threshold requirement for the Cloud Top
Phase--CONUS: 2 km spatial resolution, 5 minute refresh rate, vertical resolution of at the cloud top,
measurement range of liquid/solid/supercooled/mixed, measurement accuracy of TBS, 1.0 km mapping
accuracy, and 1 minute data latency need.

ID: 1096

ABI will contribute to determinations of Cloud Top Phase: Hemispheric in the atmosphere. ABI
provides coverage over the full disk to meet the following details of the threshold requirement for the
Cloud Top Phase: Hemispheric: 2 km spatial resolution, 15 minute refresh rate, vertical resolution of at
the cloud top, with a measurement range of liquid/solid/supercooled/mixed, measurement accuracy of
(TBS), 1.0 km mapping accuracy, and 1 minute data latency need.

ID: 1097

ABI will contribute to determinations of Cloud Top Phase--Mesoscale in the atmosphere. ABI provides
coverage over the mesoscale to meet the following details of the threshold requirement for the Cloud Top
Phase--Mesoscale: 2 km spatial resolution, 1 minute refresh rate, vertical resolution of at the cloud top,
with a measurements range of liquid/solid/supercooled/mixed with a measurement accuracy of (TBS), 1.0
km mapping accuracy, and 1 minute data latency need.

ID: 1098

ABI will contribute to determinations of Cloud Top Height--CONUS in the atmosphere, although HES-
DS will produce the vertical resolution for the cloud top height.

ID: 1099

ABI will contribute to determinations of Cloud Top Height: Hemispheric in the atmosphere, although
HES-DS will produce the vertical resolution for the cloud top height.

ID: 1100

ABI will contribute to determinations of Cloud Top Height--Mesoscale in the atmosphere, although
HES-SW/M will produce the vertical resolution for the cloud top height.
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ID: 1101

ABI will contribute to determinations of Cloud Top Pressure--CONUS in the atmosphere (by
contributing to cloud top height), although HES-DS will produce the vertical resolution for the Cloud Top
Pressure.

ID: 1102

ABI will contribute to determinations of Cloud Top Pressure: Hemispheric in the atmosphere (by
contributing to cloud top height), although HES-DS will produce the vertical resolution for the Cloud Top
Pressure.

ID: 1103

ABI will contribute to determinations of Cloud Top Pressure--Mesoscale in the atmosphere (by
contributing to cloud top height), although HES-SW/M will produce the vertical resolution for the Cloud
Top Pressure.

ID: 1104

ABI will contribute to determinations of Cloud Top Temperature: Hemispheric in the atmosphere.
ABI provides coverage over the full disk to meet the following details of the threshold requirement for the
Cloud Top Temperature--Hemisphere: at cloud top; 2 km spatial resolution, 15 minute refresh rate, with a
measurement range of 180 to 300 K with 1 K measurement accuracy, 1.0 km mapping accuracy, and 1
minute data latency need.

ID: 1105

ABI will contribute to determinations of Cloud Top Temperature--Mesoscale in the atmosphere. ABI
provides coverage over the mesoscale to meet the following details of the threshold requirement for the
Cloud Top Temperature--Mesoscale: at cloud top; 2 km spatial resolution, 1 minute refresh rate, with a
measurement range of 190 to 300 K with 0.5 K measurement accuracy, 1.0 km mapping accuracy, and 5
minute data latency need.

ID: 1106

ABI will contribute to determinations of Cloud Type--CONUS in the atmosphere. ABI provides
coverage over the CONUS to meet the following details of the threshold requirement for the Cloud Type-
-CONUS: 10 km spatial resolution, 30 minute refresh rate, with a measurement range of 7 types, (TBS)
mapping accuracy, and 10 minute data latency need.

ID: 1107

ABI will contribute to determinations of Cloud Type--Hemispheric in the atmosphere. ABI provides
coverage over the full disk to meet the following details of the threshold requirement for the Cloud Type:
Hemispheric: 10 km spatial resolution, 15 minute refresh rate, with a measurement range of 7 types,
(TBS) mapping accuracy, and 1 minute data latency need.

ID: 1108

ABI will contribute to determinations of Cloud Type--Mesoscale in the atmosphere. ABI provides
coverage over the mesoscale to meet the following details of the threshold requirement for the Cloud
Type--Mesoscale: 10 km spatial resolution, 15 minute refresh rate, with a measurements range of 7 types,
(TBS) km mapping accuracy, and 1 minute data latency need.
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ID: 1109

ABI will contribute to determinations of Convective Initiation in the atmosphere. ABI provides
coverage over the mesoscale to meet the following details of the threshold requirement for the Convective
Initiation 2 km spatial resolution, 15 minute refresh rate, vertical resolution of (TBS), with a measurement
range of (TBS) and a measurement accuracy of (TBS), 1.0 km mapping accuracy, and 3 minute data
latency need.

ID: 1110

ABI will measure Enhanced “V” / Overshooting Cloud Top Detection--CONUS in the atmosphere.
ABI provides coverage over the CONUS to meet the following details of the threshold requirement for
the Enhanced “V” / Overshooting Cloud Top Detection--CONUS: 2 km spatial resolution, 15 minute
refresh rate, with a measurement range of 0-1 binary detection (160-270 K) and a measurement accuracy
of 10% detection (1.0 K cloud top), 1.0 km mapping accuracy, and 5 minute data latency need.

ID: 1111

ABI will measure Enhanced “V” / Overshooting Cloud Top Detection--Mesoscale in the atmosphere.
ABI provides coverage over the mesoscale to meet the following details of the threshold requirement for
the Enhanced “V” / Overshooting Cloud Top Detection--Mesoscale: 2 km spatial resolution, 1 minute
refresh rate, with a measurement range of 0-1 binary detection (160-270 K) and a measurement accuracy
of 10% detection (1.0 K cloud top), 1.0 km mapping accuracy, and 5 minute data latency need.

ID: 1112

ABI will contribute to determinations of Hurricane Intensity in the atmosphere. ABI provides coverage
over the full disk to meet the following details of the threshold requirement for the Hurricane Intensity: 2
km spatial resolution, 30 minute refresh rate, with (TBS) vertical resolution, a measurement range of
(TBS), a measurement accuracy of 5 m/s, 1.0 km mapping accuracy, and 1 minute data latency need.

ID: 1113

ABI will measure Imagery: All weather- Day/Night in the atmosphere. ABI provides coverage over the
full disk to meet the following details of the threshold requirement for the clear and above cloud regions
only for Imagery: All weather- Day/Night: 2 km spatial resolution, TBS refresh rate, with measurement
range of (TBS), measurement accuracy of (TBS), 1.0 km mapping accuracy, and TBS minute data latency
need.

ID: 1114

ABI will measure Low Cloud and Fog in the atmosphere. ABI provides coverage over the full disk to
meet the following details of the threshold requirement for the Low Cloud and Fog: 2 km spatial
resolution, 30 minute refresh rate, of 0.5 km (depth), with a measurements range Fog/No Fog with 70%
detection (30% false alarm), 1.0 km mapping accuracy, and 5 minute data latency need.

ID: 1115

ABI will contribute to determinations of Turbulence: Hemispheric in the atmosphere. ABI provides
coverage over the full disk to meet the following details of the threshold requirement for the Turbulence:
Hemispheric: 2 km spatial resolution, 15 minute refresh rate, with a measurement range of binary
moderate or greater (over 0.1 km - 4 km) vertically, and a measurement accuracy of N/A, with vertical
resolution of Sfc-500 mb: 300-500 m, 500-300 mb: 1-2 km, 300-100 mb: 1-2 km, 100 mb and up: 2-3 km,
1.0 km mapping accuracy, and 1 minute data latency need.

ID: 1116
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ABI will contribute to determinations of Turbulence--Mesoscale in the atmosphere. ABI provides
coverage over the mesoscale to meet the following details of the threshold requirement for the
Turbulence--Mesoscale: 2 km spatial resolution, 1 minute refresh rate, with a measurement range of
binary moderate or greater (over 0.1 km - 4 km) vertically, and a measurement accuracy of N/A, with
vertical resolution of Sfc-500 mb: 300-500 m, 500-300 mb: 1-2 km, 300-100 mb: 1-2 km, 100 mb and up:
2-3 km, 1.0 km mapping accuracy, and 5 minute data latency need.

ID: 1117

ABI will contribute to determinations of Visibility: Coastal in the atmosphere. ABI provides coverage
over the US Navigable waterways through the Exclusive Economic Zone to meet the following details of
the threshold requirement for the Visibility: Coastal: meeting 3 km spatial resolution, 3 hour refresh rate,
vertical resolution of TBS, with a measurement range of 0-3.2 km and a measurement accuracy of (TBS),
contributing 1.0 km mapping accuracy, and 15 minute data latency need.

ID: 1118

ABI will measure Visibility: Hemispheric in the atmosphere. ABI provides coverage over the full disk
to meet the following details of the threshold requirement for the Visibility: Hemispheric: 10 km spatial
resolution, 60 minute refresh rate, with a vertical resolution of (TBS), with a measurement range of 0-30
km and a measurement accuracy of (TBS) over 0-15 km and (TBS) over 15-60 km, and 15 minute data
latency need

ID: 1119

ABI will measure Probability of Rainfall in the atmosphere. ABI provides coverage over the full disk to
meet the following details of the threshold requirement for the Probability of Rainfall: 2 km spatial
resolution, 15 minute refresh rate, TBS (depth), with a measurements range of 0-100% with 25%
measurement accuracy, 1.0 km mapping accuracy, and 5 minute data latency need.

ID: 1120

ABI will measure Rainfall Potential in the atmosphere. ABI provides coverage over the full disk to meet
the following details of the threshold requirement for the Rainfall Potential: 2 km spatial resolution, 15
minute refresh rate, TBS (depth), with a measurements range of 0-100 mm/hr with 5 mm/hr measurement
accuracy, 1.0 km mapping accuracy, and 5 minute data latency need.

ID: 1121

ABI will measure of Rainfall Potential / Quantitative Precipitation Estimate in the atmosphere. ABI
provides coverage over the full disk to meet the following details of the threshold requirement for the
Rainfall Potential / Quantitative Precipitation Estimate: 2 km spatial resolution, 15 minute refresh rate, of
TBS (depth), with a measurements range of 0-100 mm/hr with 2 mm/hr measurement accuracy, 1.0 km
mapping accuracy, and 1 minute data latency need.

ID: 1122

ABI will measure Derived Stability--CONUS in the atmosphere. ABI provides coverage over the
CONUS to meet the following details of the threshold requirement for the Derived Stability--CONUS: 4
km spatial resolution, 30 minute refresh rate, with a measurement range of (TBS) and a measurement
accuracy of (TBS), 1.0 km mapping accuracy, and 3 minute data latency need.

ID: 1123
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ABI will measure Derived Stability--Mesoscale in the atmosphere. ABI provides coverage over the
mesoscale to meet the following details of the threshold requirement for the Derived Stability--
Mesoscale: 2 km spatial resolution, 5 minute refresh rate, with a measurements range of 0-5000 J/kg and
a 5-10% accuracy, 1.0 km mapping accuracy, and 15 minute data latency need.

ID: 1124

ABI will contribute to determinations in Moisture Flux--CONUS in the atmosphere (by contributing
wind determinations) although HES-DS will produce the vertical resolution for Moisture Flux.

ID: 1125

ABI will contribute to determinations in Moisture Flux: Hemispheric in the atmosphere (by
contributing wind determination), although HES-DS will produce the vertical resolution for Moisture
Flux.

ID: 1126

ABI will contribute to determinations in Moisture Flux--Mesoscale in the atmosphere (by contributing
wind determination), although HES-SW/M will produce the vertical resolution for Moisture Flux.

ID: 1127

ABI will measure Clear Sky Masks--CONUS in the atmosphere. ABI provides coverage over the
CONUS to meet the following details of the threshold requirement for the Clear Sky Masks--CONUS: 2
km spatial resolution, 15 minute refresh, 1 km mapping accuracy, over the measurement range of 0-1 with
10% measurement accuracy, and 15 minute latency.

ID: 1128

ABI will measure Clear Sky Masks: Hemispheric in the atmosphere. ABI provides coverage over the
full disk to meet the following details of the threshold requirement for the Clear Sky Masks: Hemispheric:
2 km spatial resolution, 15 minute refresh, 1 km mapping accuracy, over the measurement range of 0-1
with 10% measurement accuracy, and 15 minute latency.

ID: 1129

ABI will measure Clear Sky Masks--Mesoscale in the atmosphere. ABI provides coverage over the
mesoscale to meet the following details of the threshold requirement for the Clear Sky Masks--Mesoscale:
2 km spatial resolution, 1 minute refresh rate, with a measurements range of 0-1 and a 5-10% accuracy,
1.0 km mapping accuracy, and 5 minute data latency need.

ID: 1130

ABI will contribute to determinations of Downward Solar Insolation: Surface / CONUS in the
atmosphere. ABI provides coverage over the CONUS to meet the following details of the threshold
requirement for the Downward Solar Insolation: Surface / CONUS: 25 km spatial resolution, 60 minute
refresh rate, with a measurement range of 0-1500 W/m® and measurement accuracy of 20 W/m?, 2.0 km
mapping accuracy, and 60 minute data latency need.

ID: 5844

ABI will contribute to determinations of Absorbed Shortwave Radiation: Surface / Mesoscale in the
atmosphere because a proxy for this product is determined by NOAA from insolation and albedo. The
validity of this proxy is beyond the scope of this document. ABI provides coverage over 1000 km x 1000
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km to meet the following details of the threshold requirement for the Absorbed Shortwave Radiation:
Surface / Mesoscale: 5 km spatial resolution, 60 minute refresh rate, mapping accuracy of (TBS) km, with
a measurement range of TBS, a measurement accuracy of (TBS), and 60 minute data latency need.

ID: 5845

ABI will contribute to determinations of Downward Longwave Radiation: Surface / CONUS in the
atmosphere because a proxy for this product is determined by NOAA from the shortwave radiation. The
validity of this proxy is beyond the scope of this document. ABI provides coverage over 5000 km x 3000
km to meet the following details of the threshold requirement for the Downward Longwave Radiation:
Surface / CONUS: 25 km spatial resolution, 60 minute refresh rate, mapping accuracy of 5 km, with a
measurement range of TBS, a measurement accuracy of (TBS), and 60 minute data latency need.

ID: 5846

ABI will contribute to determinations of Downward Longwave Radiation: Surface / Hemispheric in
the atmosphere because a proxy for this product is determined by NOAA from the shortwave radiation.
The validity of this proxy is beyond the scope of this document. ABI provides coverage over 5000 km x
3000 km to meet the following details of the threshold requirement for the Downward Longwave
Radiation: Surface / Hemispheric 100 km spatial resolution, 360 minute refresh rate, mapping accuracy of
(TBS) km, with a measurement range of TBS, a measurement accuracy of (TBS), and 120 hour data
latency need.

ID: 5864

ABI will contribute to determinations of Downward Solar Insolation: Surface / CONUS in the
atmosphere.. The validity of this proxy is beyond the scope of this document. ABI provides coverage over
the CONUS to meet the following details of the threshold requirement for the Downward Solar
Insolation: Surface / CONUS: 25 km spatial resolution, 60 minute refresh rate, 0-1500 W/m?
measurement range, (TBS) measurement accuracy, 2 km mapping accuracy, and 60 minute data latency
need.

ID: 1131

ABI will contribute to determinations of Downward Solar Insolation: Surface / Hemispheric in the
atmosphere. ABI provides coverage over the full disk to meet the following details of the threshold
requirement for the Downward Solar Insolation: Surface / Hemispheric: 50 km spatial resolution, 60
minute refresh rate, 0-1500 W/m® measurement range, (TBS) measurement accuracy, (TBS) km mapping
accuracy, and 60 minute data latency need.

ID: 1132

ABI will contribute to determinations of Downward Solar Insolation: Surface / Mesoscale in the
atmosphere. ABI provides coverage over the full disk to meet the following details of the threshold
requirement for the Downward Solar Insolation: Surface / Mesoscale: 5 km spatial resolution, 60 minute
refresh rate, 0-1500 W/m® measurement range, (TBS) measurement accuracy, (TBS) km mapping
accuracy, and 60 minute data latency need.

ID: 1133

ABI will contribute to determinations of Reflected Solar Insolation: TOA/ CONUS in the atmosphere.
ABI provides coverage over the CONUS to meet the following details of the threshold requirement for
the Downward Solar Insolation: TOA / CONUS: 25 km spatial resolution, 60 minute refresh rate, with a
measurement range of 0-1200 W/m’® and measurement accuracy of TBS, 2.0 km mapping accuracy, and
60 minute data latency need.

48



ID: 1134

ABI will contribute to determinations of Reflected Solar Insolation: TOA / Hemispheric in the
atmosphere. ABI provides coverage over the full disk to meet the following details of the threshold
requirement for the Reflected Solar Insolation: TOA / Hemispheric: 250 km spatial resolution, 6 hour
refresh rate, with measurement range of 0-1200 W/m?, measurement accuracy of (TBS), (TBS) km
mapping accuracy, and 720 hour data latency need.

ID: 1135

ABI will measure Ozone Total--CONUS in the atmosphere. ABI provides coverage over the CONUS to
meet the following details of the threshold requirement for the Ozone Total--CONUS: 10 km spatial
resolution, 60 minute refresh rate, with a measurement range of 50-650 (DU) and measurement accuracy
of 6%, 5 km mapping accuracy, and 5 minute data latency need.

ID: 1136

ABI will measure Ozone Total--Hemisphere in the atmosphere. ABI provides coverage over the full
disk to meet the following details of the threshold requirement for the Ozone Total--Hemispheric: 10 km
spatial resolution, 60 minute refresh rate, 5 with a measurement range of 50-650 (DU) and measurement
accuracy of TBS, 5 km mapping accuracy, and 5 minute data latency need.

ID: 5838

ABI will measure SO, Detection in the atmosphere. ABI provides coverage over the full disk to meet the
following details of the threshold requirement for SO,: 5 km spatial resolution, 60 minute refresh rate,
over the total column, with a measurement range of binary yes/no detection above TBS Dobson Units and
measurement accuracy of TBS, 1 km mapping accuracy, and 15 minute data latency need.

ID: 1137

ABI will measure Derived Motion Winds--CONUS in the atmosphere. ABI provides coverage over the
CONUS to meet the following details of the threshold requirement for the Derived Motion Winds--
CONUS: 2 km spatial resolution, 5 minute refresh rate, with a 4 levels vertical range (including
low/mid/mid-high, high), with a measurement range of 0-300 kts and measurement accuracy of TBS, 1
km mapping accuracy, and 3 minute data latency need.

ID: 1138

ABI will measure Derived Motion Winds--Hemisphere in the atmosphere. ABI provides coverage over
the full disk to meet the following details of the threshold requirement for the Derived Motion Winds--
Hemispheric: 2 km spatial resolution, 5 minute refresh rate, with a 4 levels vertical range (including
low/mid/mid-high, high), with a measurement range of 0-300 knots and measurement accuracy of TBS, 1
km mapping accuracy, and 3 minute data latency need.

ID: 1139

ABI will measure Derived Motion Winds--Mesoscale in the atmosphere. ABI provides coverage over
the full disk to meet the following details of the threshold requirement for the Derived Motion Winds--
Mesoscale: 2 km spatial resolution, 5 minute refresh rate, with a 4 levels vertical range including
low/mid/mid-high, high), with a measurement range of 0-300 kts and measurement accuracy of (TBS), 1
km mapping accuracy, and 3 minute data latency need.

ID: 1140
49



ABI will contribute to determinations of Microburst Windspeed Potential in the atmosphere. ABI
provides coverage over the CONUS to meet the following details of the threshold requirement for the
Microburst Windspeed Potential: 10 km spatial resolution, 60 minute refresh rate, 5 km mapping
accuracy, and 3 minute data latency need.

ID: 1141

ABI will measure Fire / Hot Spot Imagery--CONUS on the land. ABI provides coverage over the
CONUS to meet the following details of the threshold requirement for the Fire / Hot Spot Imagery--
CONUS: 2 km spatial resolution, 5 minute refresh rate, with a measurement range of 275-400 K and
measurement accuracy of 2 K, 1 km mapping accuracy, and 5 minute data latency need.

ID: 1142

ABI will measure Fire / Hot Spot Imagery--Hemisphere on the land. ABI provides coverage over the
full disk to meet the following details of the threshold requirement for the Fire / Hot Spot Imagery--
Hemispheric: 2 km spatial resolution, 15 minute refresh rate, with a measurement range of 275-400 K and
measurement accuracy of 2 K, 1 km mapping accuracy, and 5 minute data latency need.

ID: 1143

ABI will contribute to determinations of Flood Standing Water--Hemisphere on the land. ABI provides
coverage over the full disk to attempt to meet the following details of the threshold requirement for the
Flood Standing Water: Hemispheric: 10 km spatial resolution, 60 minute refresh rate, with requested 5 cm
vertical resolution, with a measurement range of 0-100% of a pixel, 5 km mapping accuracy, and 6 hour
data latency need.

ID: 1144

ABI will contribute to determinations of Flood Standing Water--Mesoscale on the land. ABI provides
coverage over the full disk to meet the following details of the threshold requirement for the Flood
Standing Water--Mesoscale: 10 km spatial resolution, 60 minute refresh rate, with requested 5 cm vertical
resolution, with a measurement range of 0-100% of a pixel, 5 km mapping accuracy, and 6 hour data
latency need.

ID: 1145

ABI will contribute to determinations of Ice cover /Landlocked on the land. ABI provides coverage over
the full disk to attempt to meet the following details of the threshold requirements (TBS) and the goal
requirements for the Ice cover /Landlocked: (TBS) km spatial resolution, (TBS) hour refresh rate, with a
measurement range of TBS of a pixel, with (TBS) km mapping accuracy, and (TBS) minute data latency
need.

ID: 1146

ABI will measure Land Surface (Skin) Temperature--CONUS on the land. ABI provides coverage
over the CONUS to meet the following details of the threshold requirement for the Land Surface (Skin)
Temperature--CONUS: 2 km spatial resolution, 60 minute refresh rate, with a measurement range of 233-
333 K and measurement accuracy of 1.0 K, 1 km mapping accuracy, and 60 minute data latency need.

ID: 1147

ABI will measure Land Surface (Skin) Temperature--Hemisphere on the land. ABI provides coverage
over the full disk to meet the following details of the threshold requirement for the Land Surface (Skin)
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Temperature--Hemispheric: 2 km spatial resolution, 60 minute refresh rate, with a measurement range of
233-333 K and measurement accuracy of 1 K, 1 km mapping accuracy, and 3 minute data latency need.

ID: 1148

ABI will measure Land Surface (Skin) Temperature--Mesoscale on the land. ABI provides coverage
over the mesoscale to meet the following details of the threshold requirement for the Land Surface (Skin)
Temperature--Mesoscale: 2 km spatial resolution, 60 minute refresh rate, with a measurement range of
213-333 K and measurement accuracy of 1.0 K, 1 km mapping accuracy, and 3 minute data latency need.

ID: 1150

ABI will contribute to determinations of Smow Cover--CONUS on the land. ABI provides coverage over
the CONUS to meet the following details of the threshold requirement for the Snow Cover--CONUS: 2
km spatial resolution, 60 minute refresh rate, with a measurement range of binary (yes/no) and
measurement accuracy yes/no detection, 1 km mapping accuracy, and 60 minute data latency need.

ID: 1151

ABI will contribute to determinations of Snow Cover--Hemisphere on the land. ABI provides coverage
over the full disk to meet the following details of the threshold requirement for the Snow Cover--
Hemispheric: 2 km spatial resolution, 60 minute refresh rate, with a measurement range of binary (yes/no)
and measurement accuracy yes/no detection, 1 km mapping accuracy, and 60 minute data latency need.

ID: 1152

ABI will contribute to determinations of Smow Cover--Mesoscale on the land. ABI provides coverage
over the mesoscale to meet the following details of the threshold requirement for the Snow Cover--
Mesoscale: 2 km spatial resolution, 60 minute refresh rate, with a measurement range of binary (yes/no)
and measurement accuracy of yes/no detection, 1 km mapping accuracy, and 60 minute data latency need.

ID: 1153

ABI will contribute to determinations of Snow Depth-Plains only--CONUS on the land. ABI provides
coverage over the CONUS to meet the following details of the threshold requirement for the Snow Depth-
Plains only--CONUS: 2 km spatial resolution, 60 minute refresh rate, with a measurement range of 0-10
m and measurement accuracy of (TBS), 1 km mapping accuracy, and 60 minute data latency need.

ID: 1154

ABI will contribute to determinations of Smow Depth-Plains only--Hemisphere on the land. ABI
provides coverage over the full disk to meet the following details of the threshold requirement for the
Snow Depth-Plains only: Hemispheric: 2 km spatial resolution, 60 minute refresh rate, with a
measurement range of 0-10 m and measurement accuracy of (TBS), 1 km mapping accuracy, and 60
minute data latency need.

ID: 1155

ABI will contribute to determinations of Snow Depth-Plains only--Mesoscale on the land. ABI provides
coverage over the mesoscale to meet the following details of the threshold requirement for the Snow
Depth-Plains only--Mesoscale: 2 km spatial resolution, (TBS) refresh rate, with a measurement range of
1-10m and measurement accuracy of (TBS), 1 km mapping accuracy, and (TBS) data latency need.

ID: 1156
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ABI will contribute to determinations of Surface Albedo--Hemisphere on the land. ABI provides
coverage over the full disk to attempt to meet the following details of the goal requirement for the Surface
Albedo: Hemispheric: 0.5 km spatial resolution, (TBS) refresh rate, with a measurement range of 0-1
albedo units a measurement accuracy of 5%, 1 km mapping accuracy, and (TBS) data latency need.

ID: 1157

ABI will contribute to determinations of Surface Emissivity--CONUS on the land. ABI provides
coverage over the CONUS to meet the following details of the threshold requirement for the Surface
Emissivity: CONUS: 10 km spatial resolution, 60 minute refresh rate, with a measurement range of 0.85-
1.0 albedo units and measurement accuracy of 0.05 albedo units, 5 km mapping accuracy, and 60 minute
data latency need.

ID: 1158

ABI will contribute to determinations of Vegetation Fraction-Green on the land. ABI provides coverage
over the CONUS to meet the following details of the threshold requirement for the Vegetation Fraction--
Green: 2 km spatial resolution, 60 minute refresh rate, with a measurement range of 0-1 and measurement
accuracy of 0.05, 1 km mapping accuracy, and 60 minute data latency need.

ID: 1159

ABI will contribute to determinations of Vegetation Index--CONUS on the land. ABI provides coverage
over the CONUS to meet the following details of the threshold requirement for the Vegetation Index---
CONUS: 2 km spatial resolution, 60 minute refresh rate, with a measurement range of 0-1 NDVI units
and measurement accuracy of 0.04 NDVI units, 1 km mapping accuracy, and 60 minute data latency
need.

ID: 1161

ABI will contribute to determinations of the Currents-Hemispheric to address the following details of
the threshold requirement for the Currents---Hemisphere over the full disk; with a threshold 6 hours
refresh; with a 60 minute threshold latency; at 2 km threshold resolution by using the radiance values;
using 1.0 km threshold mapping uncertainty; over the range of 0 — 5 m/sec (0 — 18 km/hour); and with 1.0
km/hour accuracy.

ID: 1162

ABI will contribute to determinations of the Currents--Mesoscale to address the following details of the
threshold requirement for the Currents--Mesoscale over the 1000 km x 400 km; with a threshold 6 hours
refresh; with a 60 minute threshold latency; at 2 km threshold resolution by using the radiance values;
using 1.0 km threshold mapping uncertainty; over the range of 0 — 5 m/sec (0 — 18 km/hour); and with 1.0
km/hour accuracy.

ID: 1163

ABI will contribute to determinations of the Currents---“Offshore”/CONUS to address the following
details of the threshold requirement for the Currents---“Offshore”/CONUS over the CONUS EEZ; with a
threshold 6 hours refresh; with a 180 minute threshold latency; at 2 km threshold resolution by using the
radiance values; using 1.0 km threshold mapping uncertainty; over the range of 0-1.8 km/hour; and with
1.0 km/hour accuracy, and 60 minute latency.

ID: 1164

ABI will contribute to determinations of the Currents--Hemispheric to address the following details of
the threshold requirement for the Currents--Hemisphere over the full disk; with a threshold (TBS) minute
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refresh; with a (TBS) minute threshold latency; at TBS km threshold resolution by using the radiance
values; using (TBS) km threshold mapping uncertainty; and with +/-( TBS) accuracy.

ID: 1165

ABI will contribute to determinations of Sea and Lake Ice Age-CONUS to address the following details
of the threshold requirement for the Sea and Lake Ice/Age-CONUS over the CONUS: with a threshold
180 minute refresh; with a 180 minute threshold latency; at 2 km threshold resolution by using the
radiance values; using 1.0 km threshold mapping uncertainty; over the range 0 - 3 years.

ID: 1166

ABI will contribute to determinations of Sea and Lake Ice Age-Hemispheric to address the following
details of the threshold requirement for the Sea and Lake Ice/Age- Hemispheric over the full disk: with a
threshold TBS minute refresh; with a TBS minute threshold latency; at TBS km threshold resolution by
using the radiance values; using TBS km threshold mapping uncertainty; over the range of TBS. The goal
values are to distinguish between ice free, Nilas, Grey White, First year Medium, First year thick, Second
year, and multiyear smooth and deformed ice with 1 km horizontal resolution, 1 km mapping uncertainty,
with a threshold 3-hour refresh; a 15 minute latency.

ID: 1168

ABI will contribute to determinations of Sea and Lake Ice Concentration-Hemispheric to address the
following details of the threshold requirement for the Sea and Lake Ice Concentration- over the sea ice
covered waters in the full disk: with a threshold TBS minute refresh; with a TBS minute threshold
latency; at TBS km threshold resolution by using the radiance values; using TBS km threshold mapping
uncertainty; over the range of TBS. The goal values are values of 3 hour refresh; with a 15 minute
latency; at 1 km spatial resolution by using the radiance values; using 1 km threshold mapping
uncertainty; over the range of ice concentration of 0/10 to 10/10 for a measurement accuracy of 5% of ice
concentration.

ID: 1170

ABI will contribute to determinations of Sea and Lake Ice Displacement and Direction -Hemispheric
to address the following details of the threshold requirement for the Sea and Lake Ice Displacement and
Direction — Hemispheric over the full disk: with a threshold 180 minute refresh; with a 180 minute
threshold latency; at 2 km threshold resolution by using the radiance values; using 1 km threshold
mapping uncertainty; over the range of TBS and for a measurement accuracy of +/- 22.5 degrees.

ID: 1172

ABI will contribute to determinations of Sea and Lake Ice Extent and Characterization-Hemispheric
to address the following details of the threshold requirement for the Sea and Lake Ice Extent and
Characterization -Hemispheric: in the full disk: with a threshold TBS minute refresh; with a TBS minute
threshold latency; at TBS km threshold resolution by using the radiance values; using TBS km threshold
mapping uncertainty; over the range of TBS. The goal values are with a 60 minute refresh; with a 15
minute latency; at TBS km threshold resolution by using the radiance values; using TBS km threshold
mapping uncertainty; for a measurement accuracy of TBS.

ID: 6553

ABI will measure Sea and Lake Ice Motion: CONUS to attempt to address the following details of the
threshold requirement for the Sea and Lake Ice Motion: CONUS over Great Lakes and Chesapeake Bay
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and Delaware Bay with a threshold 180 minute refresh; with a 60 minute threshold latency; at 5 km
threshold resolution by using the radiance values; using </ = 2.5 km threshold mapping uncertainty; for a
measurement range on Direction of 0 - 360 degrees and on displacement of 0 - 0.6 m/s, and a
measurement accuracy on direction of +/ - 15 degrees.

ID: 6355

ABI will measure Sea and Lake Ice Motion: Hemispheric to attempt to address the following details of
the threshold requirement for the Sea and Lake Ice Motion: Hemispheric over the sea ice covered
waters in the Northern and Southern Hemispheres with a threshold 6 hour refresh; with a 60 minute
threshold latency; at 15 km threshold resolution by using the radiance values; using </= 7.5 km threshold
mapping uncertainty; for a measurement range on Direction of 0 - 360 degrees and on displacement of 0 -
0.6 m/s, and a measurement accuracy on direction of +/ - 15 degrees.

ID: 1175

ABI will measure Sea Surface Temperature-Coastal to attempt to address the following details of the
threshold requirement for the Sea Surface Temperature-Coastal: with a threshold 180 minute refresh; with
a 1-3 hours threshold latency; at 0.3 km threshold resolution by using the radiance values; using 0.3 km
threshold mapping uncertainty; for a measurement range of 271-313 K and a measurement accuracy of
0.1 K.

ID: 1176

ABI will measure Sea Surface Temperature- CONUS/Offshore to attempt to address the following
details of the threshold requirement for the Sea Surface Temperature- CONUS/Offshore: with a threshold
180 minute refresh; with a 60 minute threshold latency; at 2 km threshold resolution by using the radiance
values; using 1 km threshold mapping uncertainty; for a measurement range of 270-313 K and a
measurement accuracy of 1.0 K.

ID: 1177

ABI will measure Sea Surface Temperature-Hemispheric to address the following details of the
threshold requirement for the Sea Surface Temperature-Hemisphere: with a threshold 60 minute refresh;
with a 15 min threshold latency; at 2 km threshold resolution by using the radiance values; using 1 km
threshold mapping uncertainty; for a measurement range of 270-313 K and a measurement accuracy of 1
K.

ID: 1178

ABI will measure Sea Surface Temperature-Mesoscale to address the following details of the threshold
requirement for the Sea Surface Temperature- Mesoscale: with a threshold 60 minute refresh; with a 15
min threshold latency; at 2 km threshold resolution by using the radiance values; using 1 km threshold
mapping uncertainty; for a measurement range of 270-313 K and a measurement accuracy of 1 K.

ID: 1179

(2.10.1) 3A.  Top Priority Requirements
ID: 1180

54



The following four requirements are considered to be the highest priority by NOAA’s National Weather
Service for the imager:

ID: 1181

(2.10.1) 3.A.1. Operation during eclipse and keep out zone periods
ID: 1182

The imager shall be capable of continuous operation during eclipse periods in geostationary orbit.
ID: 1183

Such imaging shall include acquisition of data from all bands with wavelengths greater than 3 um, and if
necessary, support of navigation through the ability to observe stars in the visible range. Bands with
wavelengths greater than 3 um shall meet all requirements, although there is a relaxed navigation
specification described in section (2.10.1) 3.B.3.

ID: 1184

During the daily period of time prior to and following spacecraft eclipse, and during the seasonal periods
just prior to and after eclipse when sunlight impinges on the imager optical path (defined by NOAA as the
keep-out-zone period), the ABI shall not acquire data within 3 degrees of the sun (5 degrees for the 3.9
um band).

Discussion: Formulation studies have determined that this is the region which provides acceptable
performance as defined by NOAA.

For all pixels in the annulus between 3 degrees (5 degrees for the 3.9 um band) and 7.5 degrees of the
center of the sun for all spectral bands except the low light band (which is excepted out to 10 degrees), the
ABI shall perform as follows:

ID: 1185

ID: 1186

Emitted bands shall have NEdTs no more than two times values shown in Table 3a and radiometric
accuracy better than 2 degrees K.

ID: 1187

No bands shall saturate on the supplied signal level.
ID: 1188

Signal to noise, Modulation Transfer Function, Image Navigation and Registration, and Calibration
Accuracy requirements for the Visible, and Reflected Solar < 3 um bands shall not apply whenever any
point on the earth falls within the annulus specified above.

ID: 5871
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Thus, the ABI shall meet all operational requirements (except for low light channel requirements) for all
pixels outside of the 7.5-degree radius and all operation requirements for all pixels outside of the 10-
degree radius from the center of the sun.

ID: 1189

Discussion: See paragraph 2.B.11 “Avoidance of Imager Damage Due to Sunlight”, a relating
requirement and discussion.

ID: 1190

Discussion: Geostationary viewing geometry results in sunlight impingement on the optical path of the
GOES imaging telescope during the periods of the year several weeks around each equinox. When this
happens, stray sunlight may cause a degradation of the radiometric response accuracy of the imager's
Earth-viewing detectors, as well as heating of the optical and structural elements of the instrument (e.g.
the secondary mirror mounts). How much degradation and how long this effect lasts will depend on
many design features of the imager. The imager should be designed in such a way that intrusion of
sunlight from outside the field of view is minimized, reducing as much as is practical the need for "keep-
out-zones” near local midnight during the equinoxes, and in addition minimize heating of secondary
mirror and mount Focused sunlight on the optics is a cause of potential damage. The energy is sufficient
to damage optical materials and coatings, and to irreparably damage detectors. Within 3 degrees it would
not be useful to take data. The relaxation of requirements between 3 (5 degrees for 3.9 um) and 7.5
degrees ( 10 degrees for the low light channel) of the sun is done in recognition that stray light will
contribute noise in the local midnight condition. These numbers are the result of formulation studies.

ID: 1191

Benefits: Providing near-continuous coverage through the spring and fall eclipse and
keep-out-zone periods will give needed IR data of both spring severe weather and
hurricanes.

ID: 1192

(2.10.1) 3.A. 2. Meet “simultaneous” global/synoptic/mesoscale imaging needs.
ID: 1193

The imager shall be capable of acquiring images over the contiguous United States (CONUS) in a duty
cycle that does not prohibit acquiring images of the full Earth disk as seen from geostationary orbit
“simultaneously”, in accordance with temporal resolution requirements given in Top Priority
Requirement #3 (2.10.2) 3.A.3, below.

ID: 1194
Discussion: Previous GOES imaging systems were incapable of acquiring images below
the equator when rapid-interval scanning of the CONUS for severe weather surveillance
was invoked; nor capable of performing the required number of full disk and CONUS
updates.

ID: 1195
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Benefits: Retaining the regular southern hemispheric observations are advantageous to
cloud motion analyses for numerical weather prediction, and for monitoring of volcanoes
and synoptic-scale weather systems affecting US aviation and marine operations.

ID: 1196

(2.10.1) 3.A.3. Improve the temporal resolution of the imager.
ID: 1197

The imager shall be capable of acquiring data of a given area in both of the following
time scales, although scan mode 4 is anticipated to be the normal operation mode:

ID: 1198

a) Scan mode 3: Full Earth disk (stepped-edge acceptable) every 15-minutes; plus CONUS, or the
equivalent of a nadir-viewed rectangle 5000 kilometers by 3000 kilometers in dimension, every 5
minutes and at least one 1000 by 1000 kilometer area (nadir) every 30 seconds.

ID: 1199

ID: 1200

b) Scan mode 4: Full Earth disk (stepped-edge acceptable) every 5-minutes.
ID: 1201

¢) The CONUS and full disk imaging shall be done concurrently with all other image activities, such as
space looks, blackbody calibrations and any necessary star observations.

ID: 1202

d) The ABI image acquisition control system shall be flexible such that different observational regions
and timing can be easily commanded from the NOAA-NESDIS SOCC within the general limitations of
the scan rate, buffers and data rate limits of the system.

ID: 1203

ID: 1204
Discussion: NOAA will use routine five-minute image refresh for US forecast and
warning missions. However, the imager shall have the capability to cover an area of at
least 1000 by 1000 kilometers (as measured at nadir) in less than 30 seconds in order to
provide non-routine, mesoscale surveillance of any atmospheric, oceanic, or terrestrial
event that may benefit by more rapid updates.

ID: 1205
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Benefits: An improved temporal resolution allows more frequent updates of the CONUS
and full disk, as well as monitoring rapidly changing mesoscale events.

ID: 1206

(2.10.1) 3.A.4. Improve spatial resolution of the imager data.
ID: 1207

The imager shall produce data with the following resolution, as measured at SSP:
ID: 1208

The baseline visible band (0.64 pum) resolution shall be 0.5 km at the SSP but the exact value will be
determined during the ABI formulation.

ID: 1209
a) The spatial resolution of the 0.47 um, 0.86 um, and 1.61 um bands shall be 1.0 km at the SSP.
ID: 1210

b) All other bands shall have a resolution of 2.0 km at the SSP.
ID: 1211

¢) The emissive bands shall all be of the same resolution, as defined after the discussion below.
ID: 1212

Discussion: The intent of the NWS resolution requirement is to double the current GOES imager
resolution to allow for better identification and tracking of cloud and moisture signatures that indicate the
development of severe weather. To assure that the ABI resolution is twice that of the current imager, the
requirement is defined using the instrument’s system Modulation Transfer Function (MTF). MIT-LL
analyses have demonstrated (and formulation has validated) that by extending the MTF specification used
for the GOES I-M series imager to twice the spatial frequency, the requirement for higher resolution can
be achieved. Specifying the system MTF also allows for flexibility in the design of subsystems.

ID: 1213

The MTF (i.e. resolution) system requirements of Table 1a and Table 1b shall be met by the level 1b
product (after resampling). MTF between solar reflective bands should be similar to reduce artifacts in
multi-band products. Similarly, MTF between emissive bands should be similar to reduce artifacts in
multi-band products.

Discussion: Table la describes the MTF requirements for the 2.0 km bands emissive IR bands. Table 1b
describes the MTF requirements for all of the 0.5 and 1.0 km bands and the reflective solar 2.0 km bands.
The maximum visible spatial frequency to be measured is 1 km™ or 1 km/cycle. The maximum emissive IR
spatial frequency to be measured is 0.25 km™ or 4.0 km/cycle.

The MTF requirement shall apply to both E/W and N/S directions after any ground processing..
ID: 1214

Table 1a. MTF Requirements for ABI Emissive IR, 2.0 km bands
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Spatial Period Spatial Frequency System MTF
(km/cyc) (cyc/rad)
16.0 2250 0.84
8.0 4500 0.62
5.333 6750 0.39
4.0 9000 0.22
ID: 1236

Table 1b. MTF Requirements for ABI Reflective solar bands yielding 0.5 km, 1.0 km bands, and 2 km
resolution.

0.64 micron channel (0.5 km) 0.47, 0.86, 1.61 micron channels | 1.38 and 2.26 channels

(1.0 km)
Spatial Spatial System | Spatial Spatial System | Spatial Spatial System
Period Frequency | MTF Period Frequency | MTF Period Frequency | MTF
km/cyc cyc/rad km/cyc cyc/rad km/cyc cyc/rad
4.0 9000 0.90 8.0 4500 0.90 16.0 2250 0.90
2.0 18000 0.73 4.0 9000 0.73 8.0 4500 0.73
1.333 27000 0.53 2.666 13500 0.53 5.333 6750 0.53
1.0 36000 0.32 2.0 18000 0.32 4.0 9000 0.32
ID: 1302
ID: 1303

Discussion: This requirement also represents the technical interpretation of the NWS ORD requirement
on “image smearing,” as stated in the 1999 NWS ORD, page 11, 12. The actual NWS ORD value of
requiring 99.5% of true radiance for any field-of-view to be achieved within 3 pixels has been dropped.

ID: 1304

Benefits: Increasing the spatial resolution allows for identification of smaller scale phenomena, for
example: outflow boundaries, cloud-top thermal gradients and fog.

ID: 1305

2.10.1) 3.B. Additional Imager Requirements
ID: 1306
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This section details the remainder of the technical requirements derived from the GPRD-1fd, the NWS

ORD, and from NOAA-NESDIS.

All navigation accuracies shall be 3 sigma values.

ID: 1307

Table 2. ABI Requirement Summary (Partial List) (Provided for reference only)

Requirement Name and Source

Requirement Values

Spatial resolution and | Visible (0.64 pm band)
uniformity

0.5 km (14 prad)

0.47 um, 0.86 um, and
1.61 um bands

1.0 km (28 urad)

1.38 um and all bands > 2

2 km (56 prad)

um (Table 1)
Spatial coverage Full disk Scan mode 4: 12 per hour
Scan mode 3: 4 per hour
CONUS Scan mode 4: no additional CONUSs
(3000 x 5000 km) Scan mode 3: 12 per hour
Mesoscale Scan Mode 4: no additional mesoscales

(1000 x 1000 km)
when required

Scan mode 3: Every 30 sec

Operation during eclipse

Yes

Simultaneity Within 5 sec. for all bands at any FOV
Within 30 sec. for any adjacent (N/S) pixels
Within 15 sec. for any adjacent (E/W) pixels

Number of bands 16

Spectral bands, Radiometric Sensitivity, Dynamic (Table 3)

Range

Navigation (pre-margining)

</=1.0 km (</ =28 urad) (see sec 2.10.1) 3.B.3

Registration within frame (pre-margining)

</=1.0 km (</ = 28 urad) (see sec 2.10.1) 3.B.6

Line-to-line registration (pre-margining)

</=0.25 km (at SSP) or </= 7 urad (see sec
2.10.1) 3.B.6

Registration image to image (pre-margining)

</=0.75 km (at SSP) or </=21 urad for 0.5 km
bands and 1.0 km bands (see sec 2.10.1) 3.B.8
</=1.0 km (at SSP) or 28 urad for 2.0 km bands
(see sec 2.10.1) 3.B.8

Band to band 0.5 km bands to 2.0 km </=0.3 km (at SSP) or </= 8.4 urad
co-registration (pre- bands
margining)
2.0 km bands to 2.0 km </=0.3 km (at SSP) or </= 8.4 urad
bands
0.5 km bands to 1.0 km </= 0.3 km (at SSP) or </= 7 urad
bands

1.0 km bands to 1.0 km

</=0.25 km (at SSP) or </= 7 urad
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bands

1.0 km bands to 2.0 km
bands

</= 0.3 km (at SSP) or </= 8.4 urad

On-orbit calibration

Visible and reflected solar
<3 um

Pre-launch to + 5%
On-board to = 3%
0.2% short-term repeatability

Emissive IR 0.2 K repeatability
1.0 K abs. Accuracy

IR band linearity +1%
Lifetime™*** Ground storage 5 years (TBR)

On-orbit storage 5 years (TBR) is max possible

Mean Mission Duration | 8.4 years (see section (2.10.1) 3.B.1 (TBR) years

(MMD)

Instrument On life 10 years with R=0.6 (see section (2.10.1) 3.B.1)
ID: 1422

(2.10.1) 3.B.1 Lifetime:
ID: 1423

The instrument shall be designed for an 8.4 year Mean Mission Duration (MMD) at the end of 10 years.
The MMD is the integrated area under the instrument reliability versus time curve.

Discussion: This mean that a 10-year instrument-on life shall be supported with Reliability (R) of 0.6.
ID: 1424

Discussion:’ NOAA-NESDIS studied the benefits of extending the present lifetime of the current GOES
series, as well as issues associated with extending the lifetime as a way to contain and reduce program
costs. Given that new instruments are required to meet NOAA requirements as well as provide
replacements and new designs, it was timely to look at the longer life. However, long life may be traded
against the insertion of new capabilities and/or technologies. Major long lifetime issues would be:
Avoiding single point failure designs, long life evaluation through accelerated lifetime testing of selected
components such as mechanisms, thermal control of optics and electronics, analyses such as FMECA
(Failure Mode, Effects and Criticality Analysis).

ID: 1425

Benefits: Extending the lifetime will save money by reducing program costs.
ID: 1426

(2.10.1) 3.B.2. Types of observations and accuracies:
ID: 1427

To enable the generation of meteorological and environmental products needed for operational NWS
uses, ABI shall yield observations according to the following table of bands, defined by center
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wavelength and bandwidth, measurement ranges, maximum radiances, and noise. In addition, ABI shall
support navigation.

ID: 1428

Discussion: If star sensing in the visible down the optical path of the instrument is
employed to support navigation, star sensitivity may permit four (4) stars to be observed at least 95% of
the time and 1 star at all times.

ID: 1429

Table 3: ABI Band Descriptions

ID: 1430

Table 3a. Radiometric Sensitivity and Dynamic Range

Wavelength NEdT NEdT NEdN, or SNR at | Tmin (K) | Tmax Rmax Rmax/
(um) @300K | @240K 100% albedo (K) _(1111W/m2/sr/crn NEdN
(K) (K) (mW/m%/sr/cm™) )
0.47 +/- 0.02 - - 300:1 N/A - 14.4 -
0.64 +/- 0.05 - - 300:1 N/A - 21.1 (day) | -
1.05 (night)
0.86 +/- 0.02 - - 300:1 N/A - 22.8 -
1.38 +/-0.015 - - Now 300:1 N/A - 21.7 -
1.61 +/- 0.03 - - 300:1 N/A - 20.0 -
2.26 +/- 0.025 - - 300:1 N/A - 12.1 -
3.9+/-0.1 0.10 1.4 0.004 4 400 19.7 4925
6.185+/-0.415 | 0.10 0.4 0.05 4 300 21 420
6.95+/-0.2 0.10 0.37 0.09 4 300 37 411
7.34 +/-0.1 0.10 0.32 4 320 K 67.3
8.5+/-0.2 0.10 0.27 0.13 4 330 116 892
9.61 +/-0.19 0.10 0.22 4 300 93.2
10.35 +/- 0.25 0.10 0.21 0.17 4 330 161 947
11.2+/-04 0.10 0.19 0.17 4 330 176 1035
12.3+/-0.5 0.10 0.18 0.18 4 330 190 1118
13.3+/-0.3 0.30 0.48 0.53 4 305 150 283
ID: 1585

Discussion: For the ABI, both visible and "visible" refer to the band with a center wavelength near 0.64
um. The reflected solar bands with wavelengths < 3 um refers to all bands with center wavelength's

between 0.47 um and 3.0 um, except for the “visible” band just defined.
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ID: 1586

The maximum temperature for each band shall be at least what is specified in the above table through out
the lifetime of the instrument. Also, for calibration purposes, all IR bands shall not saturate below the
maximum expected blackbody temperature. The NEdT requirements must be met even at end of life.

ID: 1587

Due to the increased spatial resolution of the ABI, the temperature maximum for the 3.9 um band shall be
at least 375 K to maintain the current (GOES-8 and GOES-M and beyond) fire detection capability.

Discussion: The NEdT requirement is relaxed (although less than 0.5 K) for scene temperatures greater
than 330 K. GOES is the only platform that can adequately sample the important temporal aspect of the
majority of fires. The identification of fires is a NWS requirement. The 375 K temperature value must
allow for adequate signal quantization. As a result of studies, the chosen temperature value is 400 K.

ID: 1588

Benefits: The selection of bands has been optimized to meet all cloud, moisture, and surface
observations requirements to support the NWS mission of weather and other forecasting.

The phenomena observed and the critical applications are described by band:
ID: 1589

a) 0.47 um band: Daytime aerosol-on-land/coastal water mapping

ID: 1590

b) Visible (0.64 um band): Daytime cloud imaging; snow and ice cover; severe weather onset detection;
low-level cloud drift winds; fog; smoke; volcanic ash; flash flood analyses, hurricane analysis; winter
storm analysis

ID: 1591
c) .86 um: Provides synergy with the AVHRR/3, as the band is similar to band 2 on AVHRR/3. This
band is used for determining vegetation amount, aerosols and ocean/land studies.

Characterizing aerosols and their optical properties is essential for improving a number of satellite
products, for example SST, ocean color and surface temperatures. This band also enables very localized
vegetation stress monitoring, fire danger monitoring, and albedo retrieval.

ID: 1592

d) 1.38 um: Similar to a band on MODIS that sees into the lower troposphere due to water vapor
sensitivity and thus it provides excellent daytime sensitivity to very thin cirrus. This will aid several
products relying on clear skies in the infrared windows, for example SST. CIMSS work with MODIS data
in this band has indicated that out of band signal contamination of 0.5% compared to the signal in this
band threatens the quality of this product and thus 0.25% out of band signal contamination shall not be
exceeded. Out of band contamination for all other bands shall not exceed the 1.0% level.

ID: 1593

e) 1.61 um: Daytime cloud/snow/ice discrimination; total cloud cover; aviation weather analyses for
icing; smoke from low-burn-rate fires

ID: 1594
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f) 2.26 um: Daytime land/cloud properties, particle size, and vegetation
ID: 1595

g) 3.9 um: Fog and low-cloud discrimination at night; fire identification; volcanic eruption and ash;
daytime reflectivity for snow/ice

ID: 1596

h) 6.185 um: Upper-tropospheric water vapor tracking; jet stream identification; hurricane track
forecasting; mid-latitude storm forecasting; severe weather analysis

ID: 1597

1) 6.95 um: Middle-tropospheric water vapor tracking; mid-tropospheric flow tropical storm track
prediction weather; winter storm analyses

ID: 1598

j) 7.34 um: Lower tropospheric water vapor tracking and SO, detection
ID: 1599

k) 8.5 um: Allows for detection of volcanic cloud with sulfuric acid aerosols, thin cirrus in conjunction
with the 11 um band and determination of cloud micro-physical properties with the 11.2 and 12.3 um
bands. This includes a more accurate delineation of ice from water clouds during the day or night.

ID: 1600

1) 9.61 um: Total Ozone
ID: 1601

m) 10.35 pm: Allows for determination of micro-physical properties of clouds with the 11.2 and 12.3 um
bands. This includes a more accurate determination of cloud particle size during the day or night.

ID: 1602

n) 11.2 um: Continuous day/night cloud analyses for many general forecasting applications; precipitation
estimates; severe weather analyses and prediction; cloud drift winds; hurricane strength and track
analyses; cloud top heights; volcanic ash; fog (in multi-band products); winter storms; cloud
phase/particle size (in multi-band products)

ID: 1603

0) 12.3 um: Continuous cloud monitoring for numerous applications; low-level moisture; volcanic ash
trajectories; cloud particle size (in multi-band products)

ID: 1604

p) 13.3 um: Cloud top height assignments for cloud-drift winds; cloud products for ASOS supplement;
tropopause delineation; cloud opacity

ID: 1605
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Table 3.b.

16 CHANNEL IMAGER BAND DESCRIPTION

Wave- | Prior Upper and lower 50% Noise Max. Purpose
length -ity response points (in @ Ref. | Level
. microns)
Microns
0.47 Core 0.45+0.01 - 0.49+0.01 300/1 100 % | Daytime aerosol-on-land/coastal water
mapping
0.64 Core 0.59+0.01 - 0.69+0.01 300/1 100 % | Daytime clouds
0.86 Core 0.84+0.01 - 0.88+0.01 300/1 100 % | Daytime vegetation & aerosol-on-water
1.38 Core | 1.365+0.005 - 1.395+£0.005 | 300/1 100 % | Daytime cirrus cloud
1.61 Core 1.58+0.01 - 1.64+0.01 300/1 100 % | Daytime cloud water, snow
2.26 Core 2.23540.01 - 2.285+0.01 300/1 100 % | Daytime land/cloud properties, particle
size, vegetation
3.90 Core 3.80+0.05 - 4.00+0.05 0.1 K | 400K | sfc. & cloud/fog at night, fire
6.185 Core 5.77+£0.03 - 6.6+0.03 0.1 K | 300K | high. water
6.95 Core 6.75+0.03 - 7.154+0.03 0.1K | 300K | mid water
7.34 Core 7.24+0.02 - 7.44+0.02 0.1K 320 K | low water & SO,
8.5 Core 8.3+0.03 - 8.7+0.03 0.1K 330 K | total water for stability, cloud phase, dust,
SO,
9.61 Core 9.42+0.02 - 9.8+0.03 0.1 K | 300K | total ozone
10.35 Core 10.1£0.1 - 10.6£0.1 0.1K | 330K | sfc. & cloud
11.2 Core 10.8+0.1 - 11.6+0.1 0.1K 330 K | total water for SST, clouds
12.3 Core 11.8+0.1 - 12.8+0.1 0.1 K 330 K | total water & ash, SST
13.3 Core 13.0£0.06 - 13.6+£0.06 0.3K | 305K | airtemp & cloud heights and amounts
ID: 1726

Benefits: The improved spectral coverage enhances current products and affords new products.

ID: 1727

Discussion: It is NOAA’s understanding that the signal quantization may be about 12 bit for the IR bands
and about 14 bits for the 3.9 pm band.

ID: 1728

The dominant direction of instrument "scan" shall be in the East-West (or West-East) directions. To
accommodate a possible Yaw flip, stepping shall be possible in both North to South and South to North

directions.
ID: 1729
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If the NEAT specifications for the IR window bands (8.5, 10.35, 11.2 and 12.3 um) at 300 K are exceeded
to the 0.05 K, then the quantization shall be of 2 of the NEdT to recover margin in the bands.

ID: 5885

The relative accuracy of each band shall be within the NEdN (1-sigma) for the following categories of
relative error: a) swath to swath (where a swath is one traversal of the scan mirror in the east-west
directions over the entire scene of interest), b) detector to detector, ¢) channel to channel, d) calibration to
calibration.

Discussion: If the vendor exceeds this requirement, quntization of 1/3 of the NED N is considered
sufficient.

ID: 5886

It is understood that the engineering solution will involve focal plane arrays and thus crosstalk effects and
blooming effects may contribute to signal uncertainties in non-uniform scenes, such as broken bright
clouds over a darker scene. Other sources of crosstalk in the ABI would yield unwanted signal increases.
At a minimum, the crosstalk contribution from a full-scale signal from a neighboring pixel shall be less
than or equal to the derived NEdN in the relevant band.

ID: 1730

(2.10.1) 3.B.3. Imager System navigation
ID: 1731

Imager System navigation (Earth location) errors shall not exceed 1.0 kilometer at the SSP (3-sigma),
except during eclipse. For up to a 4-hour period including the eclipse of the sun, the navigation shall be
relaxed to 1.5 km at the SSP or 42 urad. The phasing of the four hours relative to midnight will be
recommended by the contractor. Image navigation refers to the precision to which the longitude and
latitude of each pixel within an image can be determined. The determination of location and registration
will be via the centroid of the spatial response of the pixel. (See also Additional Requirement #3B 6)

ID: 1732

ID: 1733

Discussion: NOAA is aware that several requirements, notably in navigation and registration, that are
difficult to achieve by traditional means. Ground processing (see 3.C.1) will be required to meet these
requirements. An oversampled IR ground sample distance, in both directions, is required to ensure
radiometrically accurate 2-km resolution IR products (see 3.B.4). MIT-LL has looked at spatial sample
rates necessary for accurate ground processing and found several potential benefits. A 1-km sample rate
in the IR bands is close to the Nyquist frequency for the system MTF of Table 1 and the corresponding
optics and detector sizes envisioned for ABI. Since the data are nearly Nyquist sampled, the imagery can
be reconstructed to any sample spacing with little radiometric error.

ID: 1734

During formulation, vendor studies results were employed by the government to finalize the requirements
listed above; it is important to note that these numbers have not been margined. This requirement shall be
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met by the entire imager system and employs sampling at finer spatial resolution than the product together
with ground processing to provide the navigation performance listed above.

ID: 1735

ID: 1736

Benefits: Accurate navigation on all images is essential to accurate forecast product generation at NOAA.
Accurately navigated imagery allows trouble-free merger with other data sources, improved knowledge of
the location of surface-based features and provides higher forecaster confidence in image interpretation,
especially in applications demanding image animation.

ID: 1737

(2.10.1) 3.B.4. Data format
ID: 1738

The data format must allow integration of imager data with other NOAA and other coincident
data sources. To facilitate data use and integration, the distributed, calibrated, navigated ABI data shall be
rectified to a fixed grid. The grid is defined as the 'perfect' satellite projection from a given longitude and
geostationary orbit, similar to the current GOES-N fixed grid. The distributed data samples shall have an
angular separation of 14 microradians (visible, 0.64 um), 28 microradians (0.47 um, 0.86 um, and 1.61

um) and 56 microradians (1.38 um, all wavelengths longer than 2 um) in both the East/West and
North/South dimensions.

ID: 1739

Discussion: Integrating geostationary imager data with other meteorological data, such as doppler radar
(WSR-88D), numerical model output, and in situ observations from networks like ASOS, ACARS, and
lightning detection sensors, is a critical capability of NWS forecast processes. Imager data format must
be documented to allow for such integration.

ID: 1740

Benefits: In addition to data fusion, this regular, orthogonal coordinate system allows for
consistent estimations of feature sizes, distances and motions.

ID: 1741

(2.10.1) 3.B.5. Co-registration
ID: 1742

Co-registration errors between infrared imager bands having 2.0 km spatial resolution shall not exceed 0.3
km (at SSP) or 8.4 urad. This requirement is for the total imager system as described in Section 2.

ID: 1743
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The co-registration error between each of the infrared imager bands having 2.0 km spatial resolution and
the visible band (0.5 km) shall not exceed 0.3 km (at SSP) or 8.4 urad and shall be determined by
centroiding a set of visible FOV’s to determine a “mean” visible FOV equal in extent to the IR FOV.

ID: 1744

The co-registration error between each of the infrared imager bands having 2.0 km spatial resolution and
the infrared imager bands having 1.0 km spatial resolution shall not exceed 0.3 km (at SSP) or 8.4 urad
and shall be determined by centroiding a set of 2x2 visible FOV’s to determine a “mean” visible FOV
equal in extent to the IR FOV.

ID: 1745

The co-registration error between each of the infrared imager bands having 1.0 km spatial resolution and
the infrared imager bands having 1.0 km spatial resolution shall not exceed 0.25 km (at SSP) or 7 urad.

ID: 1746

The co-registration error between each of the infrared imager bands having 1.0 km spatial resolution and
the visible band (0.5 km) shall not exceed 0.3 km (at SSP) or 8.4 urad and shall be determined by
centroiding a set of 4x4 visible FOV’s to determine a “mean” visible FOV equal in extent to the IR FOV.

ID: 1747

Discussion: Co-registration error should be minimized the most for the important bands
that can sense the rapidly changing surface (i.e. 8.5, 10.35, 11.2, 12.3, 13.3 um). These co-registration
errors reflect the results of vendor formulation studies and government review, but it is important to note
that these are the pre-margining value.

ID: 1748

Benefits: The combination of two or more imager bands is often needed to generate secondary products
for specific forecast applications. Nighttime fog, for instance, can be distinguished readily by
differencing the short-wavelength and window IR bands in high spatial resolution images. Accurate co-
registration of bands is essential to generation of radiometrically and geographically accurate high-
resolution analyses.

ID: 1749

(2.10.1) 3.B.6. Pixel-to-pixel registration within frame:
ID: 1750

Within an image in the same channel, any two pixels shall be separated by the
known fixed distance to within 1.0 km at SSP, or 28 urad.

ID: 1751

Line-to-line registration. Any two adjacent lines or swaths, East/West and North/South, within an image
shall be separated by the nominal distance to within 0.25 km at SSP, or 7 urad.

ID: 1752
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Discussion: These requirements are intended to define the limits of acceptable within-image distortions
but also reflect improvements as a result of vendor formulation trade studies. These numbers are pre-
margining.

ID: 1753

Benefits: Measurement of feature size and distance, in addition to image quality, require accurate within
frame and line-to-line registrations.

ID: 1754

(2.10.1) 3.B.7. Removed
ID: 1755

(2.10.1) 3.B.8. Frame-to-Frame Registration

ID: 1756

Frame to frame (or image to image) registration error is the difference in navigation error for any given
pixel in two consecutive images within the same channel. The frame-to-frame registration shall be 21

urad for the channels with 0.5 km and 1.0 km spatial resolution. The frame-to-frame registration shall be
28 urad for the channels with 2.0 km spatial resolution.

ID: 1757

(2.10.1) 3.B.9. Data simultaneity:
ID: 1758

a) Data from all imager bands obtained for any specific point on Earth shall be coincident within 5
seconds.

ID: 1759

b) All adjacent detector samples in the N/S direction from any one band for any given image shall
be observed within 30 seconds of each other.

ID: 1760

c) At least 99.5% of adjacent detector samples in the E/W direction from any one band for any given
image shall be observed within 15 seconds of each other.

ID: 1761

Discussion: Part a) of this requirement is needed to ensure accurate interpretation of
image applications that are based on comparison of images in different bands. Part b) is based on
engineering assumptions that focal plane array detectors may be used in imager designs. Where line or
area arrays are to be used in east-west scanning, the time gap between successive swaths must be
minimized to avoid introducing artifacts across the swath boundaries in reconstructed images. The intent
of Part c) is that once a set of lines has begun to be scanned, the scanning of those lines should be
completed. (Formulation studies have shown that certain types of scan methods will produce a small
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number of E/W neighbors originating from different scan lines. This same effect also requires resampled
pixels be generated from detector samples taken from the same swath.) To address this, NOAA has
defined a requirement for the maximum allowable time of adjacent pixel simultaneity. If this time is too
short, imager design ramifications may be serious. If this time is too long, (i.e., too lenient), then
deformations may be observed in swath boundaries of images.

ID: 1762

Discussion: As stated in part b), above, NOAA’s requirement for adjacent pixel simultaneity is now
defined as at least 30 seconds for all scanning scenarios. In a worst case, where a motion of cloud
features is along the scan axis, artifacts resulting from the delay between scanning sequential swaths will
be greatest. The table below summarizes the apparent north-south shift of cloud fields, in pixels, that
would result from northerly winds, using a 30-second pixel simultaneity specification:

ID: 1763

Apparent Shift Ratio (In 2-km infrared pixels)

ID: 1764

Resulting from 30-second scan-swath offset on notional ABI with east-west scanning
ID: 1765

Wind Speed (N) Pixels offset, nadir Pixels offset, 35N (at subpoint
longitude)
ID: 1766

0 km/hr 0 m/s 0.00 0.00

ID: 1767

10 2.8 0.04 0.03
ID: 1768

25 6.9 0.10 0.07
ID: 1769

50 13.8 0.21 0.14
ID: 1770

100 27.8 0.42 0.28
ID: 1771

200 55.6 0.83 0.56
ID: 1772

These numbers demonstrate the rationality of NOAA’s 30-second simultaneity requirement: For fast
wind fields (around 200 km/hr or ~120mph) typically associated with jet-stream cirrus clouds, the
maximum cross-swath deformation artifact will be less than one 2-kilometer pixel at nadir. Higher wind
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speeds do occur in jet cirrus, but rarely at lowest latitudes, and rarely blowing due north (or south), and
rarely in excess of 260 km/hr

ID: 1773

Benefits: Improved wind and image quality.
ID: 1774

(2.10.1) 3.B.10. Full Operations:
ID: 1775

The ABI shall achieve full operations within 1 hour following spacecraft maneuvers.
ID: 1776

Discussion: Routine operations should not be re-established too quickly to endanger the health or safety
of the instrument. The design should minimize degradation to navigation ability from sun exposure on the
scan mirror and the rest of the imager.

ID: 1777

Benefits: Excessive delays in resuming routine imaging operations following mandatory
outages associated with maneuvers can threaten continuity of weather surveillance and result in
degradation of forecasts of severe weather.

ID: 1778

(2.10.1) 3.B. 11. Avoidance of ABI Damage Due to Sunlight
ID: 1779

ABI shall be designed to prevent sunlight from damaging any part of the imager. ABI
shall go into a safe mode when the instrument determines an at-risk situation or when the spacecraft
instructs the instrument to self-protect.

ID: 1780

Discussion: Focused sunlight on the optics is a cause of potential damage.  The energy is sufficient to
damage optical materials and coatings, and to irreparably damage detectors, especially the IR detectors.
Two sources of damage have been identified. The first is operational imaging when the sun is in the field
of regard. The keep out zone addresses this.  The second is when the spacecraft goes off of sun and
earth lock either for routine or unplanned maneuver.

ID: 1781

(2.10.1) 3.B.12. Reflected Solar calibration:
ID: 1782

a) The “Visible” band and the other reflected solar bands with wavelengths less than 3 um shall be
calibrated prior to launch to provide albedo to an accuracy of * 5% at maximum scene radiance. The
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bands shall be quantized in such a way that the signal will not saturate (high counts or low counts) over
the life of the instrument and under worst-case conditions.

ID: 1783

b) The ABI shall have an on-board “visible” and reflected solar < 3 um calibration capability for the
imager. Onboard calibration shall provide:

ID: 1784
1. Absolute radiometric calibration accuracy of 3.0%
ID: 1785

2. Relative calibration deviations (short-term repeatability) of 0.2%
ID: 1786
3. Drift in measured radiances, over the lifetime of the ABI, of 0.5%.

ID: 1787

4. Radiance measurements in the reflected solar wavelength range shall be traceable to NIST
standards. Assurance of radiance traceability to NIST shall include both 1) a measurement assurance
program (an example of which would be to employ NIST transfer radiometers to the vendor’s calibration
sources pre-launch and another example of which is the purchasing of NIST sources (e.g., lamps,
blackbodies) with adherence to specified recalibration schedules pre-launch), and 2) use of NIST best
practices in radiance determinations, including quality programs detailing measurement procedures and
reproducibility and using trained personnel.

ID: 5873

5. The solar reflectance bands < 3 um shall be adequately calibrated to ensure that the calibration
requirements are met.

Discussion: NOAA anticipates on-board calibration be performed at least once a month
under routine operations and more frequently (e.g., once a day) during post-launch phase when rapid
changes are anticipated.

ID: 5874

6. The calibration shall also employ a technique involving measurements to address long-term stability
for the solar reflective wavelengths.

ID: 5876

7. The instrument vendor shall perform at least a pre-launch full-system radiometric calibration in all
bands, filling the aperture and the entire optics/detector train as under the operational conditions.

ID: 5879
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8. The vendor shall characterize the spectral response as a function of wavelength for each optical
element in the optical train.

ID: 5880

9. An independent laboratory approved by the government shall measure the spectral response of
witness samples of the critical optical elements, namely the bandpass optical filters.

ID: 1788

Discussion: NOAA wants an onboard, reflected solar < 3 um calibration capability, but it must not
introduce significant costs or risks through its approach or technology to the ABI's lifetime. A failure of
the onboard calibration device shall not cause failure of the entire ABI mission. Complementary multiple
techniques can be used to implement calibration. A NOAA workshop held on May 19, 1999 explored the
availability of onboard ABI visible and near IR technologies and approaches. The results of the workshop
are contained in JPL report "In Flight Visible and Near Infrared Calibration of Future GOES Imagers
Workshop report,"” Dave Norris, October 1999, JPL report D-17846. The above onboard calibration
requirements identified at the workshop were discussed as limits of what could be achieved. Ultimately,
the lowest GPRD product accuracy of 5% is the driver. Thus the radiomatric calibration will be tighter, at
3%. What NOAA wants is an onboard capability and some progress towards these limits.

ID: 1789

Discussion: Alternative Imager, on-board, reflected solar < 3 um calibration designs were discussed, such
as

ID: 1790

1. Stable on-board source of illumination;
ID: 1791

2. The sun as a radiometric source via, e.g., reflection from diffuser plates or transmission through
perforated plates.

ID: 1792

Standard diodes could be used with the preceding approaches to monitor the output of the on-board
source, the reflectivity of the diffuser plate, or the transmittance of the perforated plate.

ID: 1793

Benefits: Visible calibration, enabling accurate radiation measurements, will support such
products as insolation at the surface, aerosol burden over the oceans, snow mapping, correction of sea
surface temperatures from over the ocean derived aerosols, reducing the appearance of “seams” between
image composites derived from different satellites.

ID: 5883

Discussion: Instrument intercomparison across platforms in all wavebands will be performed by NOAA,
but nothing additional is mandated to the instrument vendor because of this plan.
ID: 1794
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(2.10.1) 3.B.13. Emissive Infrared Calibration
ID: 1795

Full-system and full-aperture calibration shall be provided to achieve brightness temperature absolute
accuracy of 1 degree Kelvin and relative precision of 0.2 degrees Kelvin for each band.

ID: 1796

Discussion: Quantitative products derived from imager data for weather forecasting
demand stable, calibrated data. Accurate knowledge of the system spectral response function (SRF),
including both in-band and out-of-band response, is required for each band and the on-board black body
is required. Relative precision includes line-to-line, detector-to-detector, and frame-to-frame repeatability
of the measurement of the brightness temperature of a uniform scene.

The output of the instrument in each band shall be digitized in such a way that the signal will not saturate
(high counts or low counts) over the life of the instrument and under worst-case conditions.

ID: 1797

Radiometric accuracy of the ABI system should be independent of scan position (or location of the target
in the field of regard).

Discussion: Mirror emissivity measurements are typically measured by looking at space, and thus the
field of regard of the aperture must be sized accordingly.

ID: 5875

Radiance measurements in the thermal infrared wavelength range shall be traceable to NIST.
Assurance of radiance traceability to NIST shall include both 1) a measurement assurance program, an
example of which would be to employ NIST transfer radiometers to the vendor’s calibration sources pre-
launch or the purchasing of NIST sources (e.g., lamps, blackbodies) and adhering to specified
recalibration schedules pre-launch, and 2) use of NIST practices in radiance determinations, including
quality programs detailing measurement procedures and reproducibility and using trained personnel.

ID: 1798

Benefits: All IR images and products rely on accurate calibration.
ID: 5877

The instrument vendor shall perform a pre-launch full-system radiometric calibration in all bands, filling
the aperture and the entire optics/detector train as under the operational conditions.

ID: 5881

An independent laboratory approved by the government shall measure the spectral response of
witness samples of the critical optical elements, namely the bandpass optical filters.

ID: 5878
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The vendor shall characterize the spectral response as a function of wavelength for each optical element
in the optical train.

ID: 5882

Discussion: Instrument intercomparison across platforms will be performed by NOAA, but nothing
additional is mandated to the instrument vendor because of this plan.

ID: 1799

(2.10.1) 3.B.14. Low-light Imager
ID: 1800

There is a need for low-light dawn/dusk visible band imaging capability; not only for
meteorological products, but also as an aid to improve navigation via star mapping and landmarks. The
ABI shall include a low light level (5% albedo) visible (0.64 microns) imaging capability at 50:1 SNR
with performance equivalent to the 0.64 microns visible channel.

ID: 1801

For the low light visible, no performance level shall be required during any eclipse period when
the any point on the earth is within 10 degrees of the sun.

ID: 1802

Discussion: Star mapping, if chosen for navigation, may permit four (4) stars to be observed at
least 95% of the time and 1 star at all times. The feasibility of introducing low light capability to the ABI
is analyzed in JPL report JPL D-18485, JPL contract Task Plan 80-4867, Task 15 “Potential Low Light
Level Visible Imaging Capability for the Advanced Baseline Imager for GOES”, February 2000, Hal
Sobel. Further study of the low light capability has been conducted during formulation phase studies.

ID: 1803

Benefits: One-half kilometer resolution, low-light visible imagery would allow forecasters to discern fog
and important thunderstorm outflow boundaries earlier in the morning, as well as later into the evening
hours, during severe and tornadic storm events.

ID: 1804

(2.10.1) 3.B.15 Autonomous Override
ID: 1805

Ground commands shall inhibit any autonomous function upon command.

ID: 1806

(2.10.1) 3.C. Requirements derived from Engineering Studies
ID: 1807

75



In conducting concept studies and technology and risk trade analyses, NOAA has determined several
preferred instrument characteristics that are described here as design or engineering requirements:

ID: 1808

(2.10.1) 3.C.1. Ground processing needs
ID: 1809

Where the imager design requires that ground processing of image data be done in order
to meet certain data specifications (e.g., co-registration, MTF matching across IR bands, navigation
accuracies), then such processing shall be included in the overall imager system design.”

ID: 1810

Discussion: NOAA recognizes that some optical designs may be simplified or allow for delivery of better
quality data meeting defined image quality specifications if certain aspects of data processing are
performed with ground equipment. Any ground processing aspects of the “imager system” must still
allow the stated timeliness requirements to be met.

ID: 1811

Discussion: There are several requirements that can be aided by ground processing and adequately
sampled imagery. It is possible, with sufficient information, to resample the IR imagery to correct for
navigation, registration and co-registration errors. Matching of system MTF across IR bands is possible
with digital filters in ground processing. Instead of detector geometry dominating the spatial response to
achieve band independent resolution, any detector and aperture size combination that satisfies the system
MTF requirement can be normalized across bands on the ground. Nighttime IR land marking is more
accurate with the current required resolution, aiding the challenging INR requirements. The enhanced
land marking ability also enables better determination of non-static co-registration errors.

ID: 1812

Algorithms and hardware capable of verifying all instrument parameters at the output of any ground-
processing running at rates comparable with scanning rates will be developed. This is to ensure any
proposed processing is achievable within the limits described in this section.

ID: 1813

(2.10.1) 3.C 2. Removed requirement
ID: 1814

(2.10.1) 3.C.3. Limits to Downlink Data Rates
ID: 1815

NOAA assumes that the GOES spacecraft communications system will serve to relay ABI data to NOAA
ground receive systems in real time and not store-and-forward it. Currently, the ABI data rate is 60
Megabits per second (Mbps).

ID: 1816

76



Discussion: The results of ABI formulation studies has indicated that an ABI data rate of 60 Megabits per
second (Mbps) is reasonable and reflects NOAA’s current plan to increase data rates through the use an of
X-band for the sensor data downlink. This data rate is a combination of lossy compression of some of the
reflected solar bands and lossless compression the emissive IR bands, detailed in the section below. The
X-band frequency requests are detailed in an appendix to this document.

ID: 1817

ID: 1818

(2.10.1) 3.C.4. Data compression acceptability
ID: 1819

NOAA recognizes that in order to meet both timeliness requirements on the products and
downlink data bandwidth limitations, some form of image data compression may need to be invoked.
The following summarizes acceptability of lossless and lossy compression.

ID: 1820

Compression of the 1.38 um band and of the all the band with wavelengths > 2 um shall
be carried out by any means (e.g., Huffman coding, arithmetic coding, Rice algorithm) which permit
lossless reconstruction of the data.

ID: 1821

Compression of visible (0.64 um), 0.47 um, 0.86 um, and the 1.61 um bands data shall meet the
requirements outlined in Table 4.

Discussion: The peak SNR requirement ensures that the signal-to-noise ratio of the original image is
preserved. The correlated noise metric measures the amount of correlated noise, or “blocking artifacts”,
that is often present in compressed images. This type of distortion typically occurs with compression
algorithms that independently code sub-images or blocks of the original image, and is known to be very
apparent to the human eye. The referenced metric computes a weighted average of vertical and
horizontal edges present in the image where the weights are determined by the surrounding
neighborhood contrast. The requirement allows for a 10% increase in distortion. This level was found to
be consistent with subjective evaluations of image quality.

ID: 1822

In addition to the requirements in Table 4, the spatial frequency content of the original image shall be
maintained so that the system MTF requirement (see above) is met after compression.

Discussion: Experience with the Joint Photographic Experts Group (JPEG) compression algorithm and
visible imagery has shown that the stated requirements can be met using at least a 3:1 compression ratio.

ID: 1823
Table 4. Visible (0.64 um), 0.47 um, 0.86 um and 1.61 um Data Compression Requirements
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Metric

Definition

Requirement

Peak SNR

See first equation below for PSNR

where MxN is the image size, Nmax is the maximum
scene radiance described in Table 3 above, Xij refers
to the original imager and Xij refers to the
reconstructed image.

PSNR >=50dB

Correlated noise

M=0.5*(MhGBIM +MvGBIM),
where MhGBIM and MvGBIM are defined in [1]

See second equation below

where Mpgc is the metric for the
reconstructed image, and Mogg
is for the original image

ID: 6335

<Picture>

ID: 6336

<Picture>

ID: 1837

"H.R. Wu, "A New Distortion Measure for Video Coding Blocking Artifacts," in Proceedings of the 1996
International Conference on Communication Technology, vol. 2, May 5-7, 1996, Beijing, China, pp. 658-

661.
ID: 1838

The ABI shall be capable of switching between lossy and lossless on orbit, upon command, although the
60 Mbps data rate will not apply if the data compression is commanded off.

ID: 1839

Commanded switching from lossy to lossless shall be on a band-by-band basis.

ID: 1840
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(2.10.1) 3.C.5. Space Environment
ID: 1841

The instrument shall be designed to withstand electrostatic charging and radiation effects which may be
expected in a geosynchronous orbital environment between 75 degrees West and 135 degrees West.

ID: 1842

(2.10.1) 3.C 6. Stray Magnetic Fields
ID: 1843

The change in the magnetic field of the instrument module associated with any instrument operation shall
be less than 20 nT, peak to peak, in any axis when measured at a distance of 1 meter from any face of the
scan mechanism. The change in the magnetic field of any other instrument module (e.g. power supply or
electronics) associated with any instrument operation shall be less than 10 nT, peak to peak, in any axis
when measured at a distance of 1 meter from any face of that module.

ID: 1844

(2.10.1) 3.C.7. Linearity
ID: 1845

The linearity of the IR bands, before calibration, shall be measured prior to launch, and
must be within + 1%. There is no linearity requirement above the 375 range for the 3.9 um band.

ID: 1846

(2.10.1) 3.C 8. Spacecraft Interface Design Goals:
ID: 1847

a) Cooling: The IR detectors shall be passively cooled or actively cooled.
ID: 1848

b) Operational Conditions: It is anticipated there may be a spring and fall Yaw Flip. After such a flip
(considered a maneuver), the instrument shall be able to meet all of its requirements within 1 hour.

ID: 1849

(2.10.1) 3.C.9. Future Growth
ID: 1850

Design features, which support modular improvements are advantageous.
ID: 1851
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(2.10.1) 3.C.10. Operability
ID: 1852

ABI shall have 100% pixel operability.
ID: 1853

(2.10.1) 3.C.11. Polarization Control Requirement
ID: 1854

ABI channels with wavelengths <2 microns shall have less than 4% sensitivity to the
polarization of incoming light. The difference in sensitivity to polarization between channels shall be less
than 2%. The uncertainty in the sensitivity to polarization within a channel shall be less than 1% (TBR).
The polarization insensitivity requirements shall be met at all Earth-viewing angles throughout the life of
the mission, and, as a goal, the insensitivity requirements should be met over the entire field-of-regard.

Discussion: Halving the sensitivity to the polarization of incoming light and the uncertainty in the
sensitivity to polarization would provide a benefit to NOAA.

ID: 1855

Polarization sensitivity is defined as the ratio of the difference between maximum and minimum output to
the sum of the maximum and minimum output obtained when the plane of incoming 100% linearly
polarized radiation is rotated through 180 degrees.

ID: 1856

(2.10.1) 3.C.12. Removed
ID: 1857

2.10.2 HES

1.
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ID: 1937

(2.10.2) 1. HES Requirements Description and Overview
ID: 1938

The Hyperspectral Environmental Suite (HES) is located on a geostationary platform, specifically either
the B satellites of the distributed architecture or both of the consolidated satellites described in section 2.3
of the MRD, and comprises one or multiple instruments procured under one contract. HES contains
threshold and goal tasks. The threshold jobs that are assigned to the HES are Disk Sounding (DS) for
temperature and moisture, severe weather/mesoscale (SW/M) sounding for temperature and moisture at
improved spatial resolution, and coastal waters (CW) observations at improved spatial resolution. The
goal job is the parallel task of open ocean (OO) observations, at coarser spatial resolution compared to the
CW task observations Each of these tasks is described in more detail below. These threshold and goal
tasks may be met with one instrument, several instruments, or multiple instruments. If all tasks are met,
the HES may also provide a degraded ABI backup capability.

ID: 1939

When all tasks are met, HES will provide measurements of the traditional temperature and water vapor
vertical profiles as well as measurements of the properties of the earth’s surface, in particular oceans.
These additional capabilities will meet the needs of NOAA in ocean areas that have not been well covered
by the current imager or sounder due to lack of spectral coverage in the reflected solar spectrum, as well
as high resolution spatial coverage in the coastal water. In particular, the region where most of the
anomalous ocean conditions occur is the category of the estuaries, lakes, coastal waters, with water depths
of less than 500 meters within about 20 km from the shore, and shelf waters, with water depths of less
than about 2 km within 400 km from the shore. The open ocean, by contrast, has depths of greater than
about 2 km. The ~400 km range from the shore is comprise of the ~12 nautical miles (22.22 km) of the
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territorial sea originating at the low tide water line and the additional 200 nautical mile width (370.4 km)
from the outer edge of the territorial sea to the Exclusive Economic Zone (EEZ).

ID: 1940

(2.10.2) 2. Background Information and Design Goals for the HES
ID: 1941

The first HES will be available for flight nominally in 2012. NOAA expects that available technology
should be used to design a Hyperspectral Environmental Suite that at a minimum meets this document’s
threshold requirements. Modularity in design should be considered where it permits introduction of
improvements in successive units (i.e. GOES T or U) that may not be sufficiently mature to be included
in beginning of the GOES-R series. Similarly, goal requirements that are not met initially by GOES-R
may be implementable over a period either through pre-planned product improvement (P°I) or though
modularity. Critical performance parameters for the DS task of the HES are the scanning rates (i.e. spatial
coverage), NEdN, and detector-optics ensquared energy. Critical performance parameters for the SW/M
task of the HES are the spatial resolution and the coverage rate. Critical performance parameters for the
CW task of the HES are the spatial resolution and the spectral coverage. Critical performance parameters
for the OO task of the HES are the spectral coverage.

ID: 1942

In conducting concept studies and technology and risk trade analyses, NOAA has determined several
preferred instrument characteristics that are described here as design or engineering requirements:

ID: 1943

(2.10.2) 2.A. Instrument Description Assumptions
ID: 1944

ID: 1945

NOAA’s NWS has a need for improved vertical resolution, compared to the GOES I-M series or
GOES-N-Q series sounders, for improved weather forecasting. Employing the improved spectral
resolution along the CO,, H,O, and O; absorption features can deliver that improved vertical resolution.
The sounding instrument or instruments will measure scene radiances that can be converted into vertical
soundings of temperature and humidity through a numerical procedure (known as retrieval analysis) that
is implemented (through ground processing) as part of the HES system.

ID: 1946

In order to produce the desired improved spectral resolution for the DS and SW/M tasks, energy
from the earth’s atmosphere will either be interfered or dispersed. An instrument employing interference
for that desired spectral resolution is called an interferometric spectrometer here. An instrument
employing dispersion for that desired spectral resolution is called a dispersive spectrometer. An
instrument utilizing a combination of these two methods is not excluded; as more tasks are included, the
method by which the desired resolution is achieved may vary with wavelength. Any types of instruments
will include resolutions and coverage of spectral regions that are either generally consistent with those
described in this document or are shown to provide the same performance by either satellite or aircraft
flight-testing data. See section 3.B.2.g. for further comments on wavebands.
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ID: 1947

It is anticipated that the OO task and the CW task will be met by one of three general classes of
instruments: a multiple band radiometer where the number of bands is nominally less than 10, multiple
band radiometer where the number of bands is nominally greater than 10, or a dispersive spectrometer
yielding higher resolution at all wavelengths in the range producing more than 100 channels. Again,
combination of these types is not excluded.

ID: 1948

(2.10.2) 2.B. Spacecraft Interface Design Considerations
ID: 1949

During the initial concept studies, two point designs were generated for NOAA/NESDIS by MIT Lincoln
Laboratory in order to address the feasibility of requirements to perform only the DS task of the HES
system. These instrument designs have volumes of approximately 1 cubic meter, apertures of no less than
30 cm, data rate of about 12 Mbps, and power consumption of ~200 W. For those studies, the mass,
volume, and power consumption were assumed to be the same as on the GOES N-Q bus. However, it is
anticipated that the HES may be larger with higher power consumption and larger data rates in order to
perform more tasks of the HES by adding any multichannel or hyperspectral capability in the reflected
solar region. HES instruments need to be compatible with either the GOES-R B satellite or a satellite in
the consolidated architecture discussed in section “Constellation Description”, which is currently
unspecified. NOAA encourages innovative design and recognizes certain proposed instruments may offer
tradeoffs between performance, cost-effectiveness, and these physical interface parameters. Such trades
may result in different bus parameters.

ID: 1950

(2.10.2) 3. Performance Characteristics
ID: 1951

Requirements listed in this section for the atmosphere derive from the GOES Program Requirements
Document-1 final draft (GPRD-1fd, July 2003, January 2004), which updates both the NOAA’s
Geosynchronous Operations Requirements Document-I (GORD-I) and the NOAA’s NWS Operation
Requirements Document (ORD) and frames the rationale primarily for the HES DS task performance
characteristics and less formally the SW/M task performance characteristics. The requirements for the
CW task as well as the OO task are derived from the GPRD-1fd. The bands in these tasks come from
typical algorithms used for either geosynchronous and/or polar satellites. Additional requirements that are
derived from technical concept studies and trade analyses are subsequently listed in other portions of this
document.

ID: 1952
This document employs a two-level definition for most of the requirements:
ID: 1953

THRESHOLD: The minimum acceptable capability at end-of-life required at the beginning of the
proposed series of satellites. All requirements are threshold unless noted as goals.

ID: 1954
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GOAL: This is an enhanced capability level beyond the THRESHOLD level of performance needed to
support future NOAA and other user operations and environmental needs. This level of performance
should be achieved when technically and financially feasible, as determined by NOAA, during the series
of satellites by continually infusing advances in technology that improve services with minimal effect on
total project costs.

ID: 1955

Future Enhancements: Design features that would support modular improvement in moving from any of
the THRESHOLDS towards GOALS would be advantageous.

ID: 1956

The threshold requirements specified here in the MRD-IA are consistent with those from the GPRD-1fd.
The goal requirements from the MRD-IA (called the objective requirements in the GPRD-1{d) may differ
from those in the GPRD-11d, reflecting acknowledged technical, scientific, cost or development time
factors determined during the initial concept studies for the HES.

ID: 1957

Thus, the DS task is a THRESHOLD task. The SW/M task is a THRESHOLD task. The OO task is
a GOAL task. The CW task is a THRESHOLD task. Within each THRESHOLD task, there are
THRESHOLD and GOAL requirements. Within each GOAL task, there are THRESHOLD and
GOAL requirements.

ID: 1958

The DS task will meet the following observational requirements detailed in the GPRD-1fd. It is
critical to note that this information is included here is for reference only and provides traceability
to the GPRD-1. The detailed requirements for the HES are detailed in subsections after this section.
(See section 2.11.3 for relevant comments.) All parameters listed here are threshold values and may
be exceeded to meet goal values. All parameters listed here are threshold values and may be
exceeded to meet goal values. Goal values are currently listed in Appendix A.

ID: 1959

For reference, the distinction between “measure” and “contribute to determinations of’ indicates
whether the GPRD-1fd requirement is being fully met by a direct measurement performed by the
instruments (“measure”) or is being determined indirectly from measurements supplied in part or in whole
by the instruments (“Contribute to determinations of”).

ID: 1960

The DS task will contribute to the Dust / Aerosol: Loading-CONUS determinations. The DS task
provides totaled vertical coverage over the CONUS to assist ABI in addressing the following details of
the threshold requirement for the Dust / Aerosol: Loading--CONUS: over the 3000 km x 5000 km
CONUS; with a threshold 15 minute refresh; with a 3 minute threshold latency; at 10 km threshold
resolution by using the radiance values integrated over the total column; contributing 5 km threshold
mapping uncertainty (baseline); over the range of Light, Moderate, Heavy; and with TBD accuracy.

ID: 1961

The DS task will contribute to the Dust / Aerosol: Loading-“Hemispheric” determination to address the
following details of the threshold requirement for the Dust / Aerosol: Loading-“Hemispheric”: over the
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62 degree LZA disk; with a threshold 60 minute refresh; with a 3 minute threshold latency; at 10 km
threshold resolution by using the radiance values integrated over the total column; using 5 km threshold
mapping uncertainty; over the range of Light, Moderate, Heavy; and with TBS accuracy.

ID: 1962

The DS task will contribute to the Aircraft Icing Threat determination to address the following details
of the threshold requirement for the Aircraft Icing Threat: over the 62 degree LZA disk; with a
threshold 60 minute refresh; with a 15 minute threshold latency; at 10 km threshold resolution, with 1 km
top height resolution; using 5 km threshold mapping uncertainty; over the range of None - Heavy; and
with 2 category accuracy.

ID: 1963

The DS task will contribute to the Cloud Base Height: CONUS determination to attempt to address the
following details of the threshold requirement for the Cloud Base Height: CONUS over the 3000 km x
5000 km CONUS; contributing a threshold 60 minute refresh (baseline); with a 1 minute threshold
latency; 10 km threshold resolution by using temperature and moisture profiles with 2 km vertical
resolution; using 5 km threshold mapping uncertainty; over the range of 0-(TBS) km; and with 2.0 km
cloud base accuracy.

ID: 1964

The DS task will contribute to the Cloud Base Height: “Hemispheric” determination to attempt to
address the following details of the threshold requirement for the Cloud Base Height: “Hemispheric”
over the 62 degree LZA disk; contributing a threshold 60 minute refresh (baseline); with a 1 minute
threshold latency; contributing a 10 km threshold resolution by using temperature and moisture profiles
with 2 km vertical resolution; using 5 km threshold mapping uncertainty; over the range of 0-(TBS) km;
and with 2.0 km cloud base accuracy.

ID: 1965

The DS task will contribute to the Cloud Layers/ Heights and Thickness: CONUS determination along
with ABI to attempt to address the following details of the threshold requirement for the Cloud Layers/
Heights and Thickness: CONUS over the 3000 km x 5000 km CONUS; contributing a threshold 60
minute refresh (baseline); with TBS vertical resolution; with a 15 minute threshold latency; at 10 km
threshold resolution by using the radiance values; using 5 km threshold mapping uncertainty; over the
measurement range of heights of 0-5 layers and thickness by general cloud type; and with TBS accuracy
on thickness and height.

ID: 1966

The DS task will contribute to the Cloud Layers/ Heights and Thickness: Hemispheric determination
along with ABI to address the following details of the threshold requirement for the Cloud Layers/
Heights and Thickness: Hemispheric over the 62 degree LZA disk; with a threshold 60 minute refresh;
with TBS vertical resolution; with a 15 minute threshold latency; at 10 km threshold resolution by using
the radiance values; with 2 km vertical accuracy; using 5 km threshold mapping uncertainty; over the
measurement range of heights of 0-5 layers and thickness by general cloud type, and with TBS accuracy
on thickness and height.

ID: 1967

The DS task will contribute to the Cloud Particle Size Distribution: CONUS determined indirectly by
ABI by contributing background temperature and moisture fields.
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ID: 1968

The DS task will contribute to the Cloud Particle Size Distribution: Hemispheric determined indirectly
by ABI by contributing background temperature and moisture fields.

ID: 1969

Moved

ID: 1970

The DS task will contribute to the Cloud Top Height: CONUS determination along with ABI
contributions to address the following details of the threshold requirement for the Cloud Top Height:
CONUS over the 3000 km x 5000 km CONUS; with a threshold 60 minute refresh; with a 3 minute
threshold latency; at 10 km threshold resolution by using the radiance values; using 5 km threshold
mapping uncertainty; with vertical resolution of surface to 500 mb: 0.3-0.5 km, 500 to 300 mb: 1-2 km;
over then range of heights of 100m — 300 hPa; with measurement accuracy of surface to 500 mb: 0.3-0.5
km, 500 to 300 mb: 1-2 km.

ID: 1971

The DS task will contribute to the Cloud Top Height: Hemispheric determination along with ABI to
address the following details of the threshold requirement for the Cloud Top Height: Hemispheric over
the 62 degree LZA disk; with a threshold 60 minute refresh; with a 3 minute threshold latency; at 10 km
threshold resolution by using the radiance values; with vertical resolution of surface to 500 mb: 0.3-0.5
km, 500 to 300 mb: 1-2 km; using 5 km threshold mapping uncertainty; over then range of heights of
100m — 300 hPa; with measurement accuracy of surface to 500 mb: 0.3-0.5 km, 500 to 300 mb: 1-2 km.

ID: 1972

The DS task will contribute to the Cloud Top Pressure: CONUS determination along with ABI to
address the following details of the threshold requirement for the Cloud Top Pressure: CONUS over the
3000 km x 5000 km CONUS; with a threshold 60 minute refresh; with a 10 minute threshold latency; at
10 km threshold resolution by using the radiance values; with vertical resolution of surface to 500 mb:
0.3-0.5 km, 500 to 300 mb: 1-2 km; using 5 km threshold mapping uncertainty; over then range of heights
of 100m — 300 hPa; with measurement accuracy of surface to 500 mb: 0.3-0.5 km, 500 to 300 mb: 1-2
km.

ID: 1973

The DS task will contribute to the Cloud Top Pressure: Hemispheric determination with contributions
from ABI to address the following details of the threshold requirement for the Cloud Top Pressure:
Hemispheric over the 62 degree LZA disk; with a threshold 60 minute refresh; with a 3 minute threshold
latency; at 10 km threshold resolution by using the radiance values; with vertical resolution of surface to
500 mb: 0.3-0.5 km, 500 to 300 mb: 1-2 km; using 5 km threshold mapping uncertainty; over then range
of heights of 100m — 300 hPa; with measurement accuracy of surface to 500 mb: 0.3-0.5 km, 500 to 300
mb: 1-2 km.

ID: 1974

The DS task will contribute to the Cloud Top Temperature: Hemispheric determined by ABI by
contributing background temperature and moisture fields.
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ID: 1975

The DS task will contribute to the Cloud Type: CONUS determined by ABI by contributing background
temperature and moisture fields.

ID: 1976

The DS task will contribute to the Cloud Type: Hemispheric determined by ABI by contributing
background temperature and moisture fields.

ID: 1977

The DS task will contribute to the Turbulence: Hemispheric determined by ABI by contributing
background temperature and moisture fields.

ID: 1978

The DS task will contribute to the Rainfall Potential determination of ABI (and of the P’I Microwave
called GMS) by contributing background temperature and moisture fields.

ID: 1979

The DS task will measure the Atmospheric Vertical Moisture Profile: CONUS to address the
following details of the threshold requirement for the Atmospheric Vertical Moisture Profile: CONUS
over the 3000 km x 5000 km CONUS; with a threshold 60 minute refresh; with a 3 minute threshold
latency; at 10 km threshold resolution by using the radiance values; with vertical sampling from the
surface to 500 mbar of 300 m to 500 m, from 500 to 300 mbar sampling 1-2 km, from 300 to 100 mbar
sampling 1-2 km; using 5 km threshold mapping uncertainty; with 10% measurement accuracy from the
surface to 500 mbar with 300 m to 500 m vertical sampling, 10% from 500 to 300 mbar with 1-2 km
vertical sampling, and 20% from 300 to 100 mbar with 1-2 km vertical sampling. This measurement is
required only in clear and above cloud regions for this instrument. A microwave instrument, if present,
would also contribute.

ID: 1980

The DS task will measure the Atmospheric Vertical Moisture Profile: Hemispheric to address the
following details of the threshold requirement for the Cloud Top Height: Hemispheric over the 62
degree LZA disk; with a threshold 60 minute refresh; with a 3 minute threshold latency; at 10 km
threshold resolution by using the radiance values; with vertical sampling from the surface to 500 mbar of
300 m to 500 m, from 500 to 300 mbar sampling 1-2 km, from 300 to 100 mbar sampling 1-2 km; using
5 km threshold mapping uncertainty; a measurement range from 0-100%, with 10% measurement
accuracy from the surface to 500 mbar with 300m to 500m vertical sampling, 10% from 500 to 300 mbar
with 1-2 km vertical sampling, and 20% from 300 to 100 mbar with 1-2 km vertical sampling. This
measurement is required only in clear and above cloud regions for this instrument. A microwave
instrument, if present, would also contribute in cloudy regions.

ID: 1981

The DS task will measure the Atmospheric Vertical Temperature Profile: CONUS to address the
following details of the threshold requirement for the Atmospheric Vertical Temperature Profile:
CONUS over the 3000 km x 5000 km CONUS; with a threshold 60 minute refresh; with a 3 minute
threshold latency; at 10 km threshold resolution by using the radiance values; with vertical sampling
from the surface to 500 mbar of 300 m to 500 m, from 500 to 300 mbar sampling 1-2 km, from 300 to
100 mbar sampling 1-2 km, from 100 mbar and up with 2-3 km vertical sampling; with a measurement
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range of 180 - 320 K, using 5 km threshold mapping uncertainty; over the range of 180 to 320 K
employing the following layering and precision: 0.3 to 0.5 km vertical sampling from the surface to 500
mbar, +/- 1 K from 500 to 300 mbar with 1-2 km vertical sampling, +/- 1K from 300 to 100 mbar with 1-
2 km vertical sampling; and +/- 1K from 100 mbar and up with 2-3 km vertical sampling. This
measurement is required only in clear and above cloud regions for this instrument. A microwave
instrument, if present, would also contribute.

ID: 1982

The DS task will measure the Atmospheric Vertical Temperature Profile: Hemispheric to address the
following details of the threshold requirement for the Atmospheric Vertical Temperature Profile:
Hemispheric over the 62 degree LZA disk; with a threshold 60 minute refresh; with a 3 minute threshold
latency; at 10 km threshold resolution by using the radiance values; using 5 km threshold mapping
uncertainty; over the range of 180 to 320 K employing the following layering and precision: 0.3 to 0.5 km
vertical sampling from the surface to 500 mbar, +/- 1 K from 500 to 300 mbar with 1-2 km vertical
sampling, +/- 1K from 300 to 100 mbar with 1-2 km vertical sampling; and +/- 1K from 100 mbar and up
with 2-3 km vertical sampling. This measurement is required only in clear and above cloud regions for
this instrument. A microwave instrument, if present, would also contribute in cloudy regions.

ID: 1983

The DS task will measure the Capping Inversion Information: CONUS to address the following details
of the threshold requirement for the Capping Inversion Information: CONUS over the 3000 km x 5000
km CONUS; with a threshold 60 minute refresh; with a 3 minute threshold latency; at 10 km threshold
resolution by using the radiance values; using 5 km threshold mapping uncertainty; over the range of 210
to 300 K for T and Td and also surface to 650 mbar with 10 K accuracy for T and Td and height accuracy
of 150-250 mbar. This measurement is required only in clear and above cloud regions for this instrument.
A microwave instrument, if present, would also contribute.

ID: 1984

The DS task will contribute to the Derived Stability Indices: CONUS determination of ABI by
contributing background temperature and moisture fields.

ID: 1985

The DS task will contribute to the Moisture Flux: CONUS of HES and ABI to address the following
details of the threshold requirement for the Moisture Flux: CONUS over the 3000 km x 5000 km
CONUS; with a threshold 60 minute refresh; with a 3 minute threshold latency; at 10 km threshold
resolution by using the radiance values; vertical sampling of 0.3 to 0.5 km from the surface to 500 mbar,
1-2 km vertical sampling from 500 to 300 mbar, 1-2 km vertical sampling from 300 to 100 mbar; and 2-3
km vertical sampling from 100 mbar and up; using 5 km threshold mapping uncertainty; over the range of
0-20 g/kg/h; and with 10% accuracy. This measurement is required only in clear and above cloud regions
for this instrument. A microwave instrument, if present, would also contribute.

ID: 1986

The DS task will contribute to the Moisture Flux: Hemispheric of HES and ABI to address the
following details of the threshold requirement for the Moisture Flux: Hemispheric over the 62 degree
LZA disk; with a threshold 60 minute refresh; with a 3 minute threshold latency; at 10 km threshold
resolution by using the radiance values; using 5 km threshold mapping uncertainty; vertical sampling of
0.3 to 0.5 km from the surface to 500 mbar, 1-2 km vertical sampling from 500 to 300 mbar, 1-2 km
vertical sampling from 300 to 100 mbar; and 2-3 km vertical sampling from100 mbar and up; over the
range of 0-20 g/kg/h; and with 10% accuracy. This measurement is required only in clear and above cloud
regions for this instrument. A microwave instrument, if present, would also contribute.

90




ID: 1987

The DS task will contribute to the Total Precipitable Water: Hemispheric to address the following
details of the threshold requirement for the Total Precipitable Water: Hemispheric over the 62 degree
LZA disk; with a threshold 60 minute refresh; with a 3 minute threshold latency; at 10 km threshold
resolution by using the radiance values; using 5 km threshold mapping uncertainty over the range of 0-20
g/kg/h; and with 10% accuracy. This measurement is required only in clear and above cloud regions for
this instrument. A microwave instrument, if present, would also contribute in cloudy regions.

ID: 1988

The DS task will measure the Total Water Content: CONUS to address the following details of the
threshold requirement for the Total Water Content: CONUS over the 3000 km x 5000 km CONUS;
with a threshold 60 minute refresh; with a 3 minute threshold latency; at 10 km threshold resolution by
using the radiance values; using 5 km threshold mapping uncertainty; over the total vertical column; over
the range of 0-100 mm; and with 1 mm precision. This measurement is required only in clear and above
cloud regions for this instrument. A microwave instrument, if present, would also contribute in cloudy
regions.

ID: 1989

The DS task will measure the Total Water Content: Hemispheric to address the following details of the
threshold requirement for the Total Water Content: Hemispheric over the 62 degree LZA disk; with a
threshold 60 minute refresh; with a 3 minute threshold latency; at 10 km threshold resolution by using the
radiance values; using 5 km threshold mapping uncertainty; over the total vertical column; over the range
of 0-100 mm; and with 1 mm precision. This measurement is required only in clear and above cloud
regions for this instrument. A microwave instrument, if present, would also contribute in cloudy regions.

ID: 1990

The DS task will contribute to the Clear Sky Masks: CONUS determinations for the DS task using the
temperature from the HES-DS task to meet TBS requirements with accuracies of 10%.

ID: 1991

The DS task will contribute to the Clear Sky Masks: Hemispheric determinations for the DS task using
the temperature from the HES-DS task to meet TBS requirements with accuracies of 10%.

ID: 1992

The DS task will measure the Radiance: CONUS to address the following details of the threshold
requirement for the Radiance: CONUS over the 3000 km x 5000 km; with a threshold 60 minute refresh;
with a 10 minute threshold latency; at 10 km threshold resolution by using the radiance values; using 5
km threshold mapping uncertainty; with vertical sampling and layering of 300-500 m from the surface -
500 mb, 1-2 km from 500-300 mb, 1-2 km from 300-100 mb, and 2-3 km from 100 mb and up; over the
range of 180-320K (for visible and IR only); and with TBS accuracy. This measurement is required only
in clear and above cloud regions for this instrument. A microwave instrument, if present, would also
contribute in cloudy regions.

ID: 1993

The DS task will measure the Radiance: Hemispheric to address the following details of the threshold
requirement for the Radiance: Hemispheric over the 62 degree LZA disk; with a threshold 60 minute
refresh; with a 60 minute threshold latency; at 10 km threshold resolution by using the radiance values;
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using 5 km threshold mapping uncertainty; with vertical sampling and layering of 300-500 m from the
surface -500 mb, 1-2 km from 500-300 mb, 1-2 km from 300-100 mb, and 2-3 km from 100 mb and up;
over the range of 180-320 K (for visible and IR only); and with TBS accuracy. This measurement is
required only in clear and above cloud regions for this instrument. A microwave instrument, if present,
would also contribute in cloudy regions.

ID: 1994

The DS task will contribute to a determination of the Upward Longwave Radiation: Surface/ CONUS
to address the following details of the threshold requirement for the Upward Longwave Radiation:
Surface/ CONUS over the 3000 km x 5000 km; with a threshold 60 minute refresh; with a 60 minute
threshold latency; at 25 km threshold resolution by using the radiance values; using 5 km threshold
mapping uncertainty; over the range of 0-800 W/m?; and with (TBS) accuracy.

ID: 5837

The DS task will contribute to a determination of the Upward Longwave Radiation: Surface/
Hemispheric to address the following details of the threshold requirement for the Upward Longwave
Radiation: Surface/ Hemispheric over the 62 degree LZA; with a threshold 60 minute refresh; with a 60
minute threshold latency; at 100 km threshold resolution by using the radiance values; using (TBS) km
threshold mapping uncertainty; over the range of TBS W/m’; and with (TBS) accuracy.

ID: 1995

The DS task will contribute to a determination of the Upward Longwave Radiation: TOA/ CONUS to
address the following details of the threshold requirement for the Upward Longwave Radiation: TOA/
CONUS over the 3000 km x 5000 km; with a threshold 60 minute refresh; with a 60 minute threshold
latency; at 25 km threshold resolution by using the radiance values; using 5 km threshold mapping
uncertainty; over the range of 0-500 W/m?; and with (TBS) accuracy.

ID: 1996

The DS task will contribute to a determination of the Upward Longwave Radiation: TOA/
Hemispheric to address the following details of the threshold requirement for the Upward Longwave
Radiation: TOA/ Hemispheric over the 62 degree LZA disk; with a threshold 6 hour refresh; with a 24
hour threshold latency; at 250 km threshold resolution by usin% the radiance values; contributing using 5
km threshold mapping uncertainty; over the range of 0-10 W/m"; and with TBS accuracy.

ID: 1997

The DS task will measure CO Concentration to address the following details of the TBD threshold
requirement for the CO Concentration over the 62 degree LZA disk; with a threshold 60 minute refresh
(TBR); with a TBD minute threshold latency; at 50 km threshold resolution by using the radiance values;
using TBR threshold mapping uncertainty; over the range of TBS; and with TBS accuracy.

ID: 1999

The DS task will measure Ozone Layers: CONUS to address the following details of the TBS threshold
requirement for the Ozone Layers: CONUS over the 3000 km x 5000 km; with a threshold 60 minute
refresh (TBS); with a 10 minute threshold latency; at 10 km threshold resolution by using the radiance
values; using 5 km threshold mapping uncertainty; over the range of TBS; and with TBS accuracy.

ID: 2000

The DS task will measure Ozone Layers: Hemispheric to address the following details of the TBS
threshold requirement for the Ozone Layers: Hemispheric over the 62 degree LZA disk; with a
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threshold 60 minute refresh (TBS); with a TBS minute threshold latency; at 10 km threshold resolution by
using the radiance values; using TBS threshold mapping uncertainty; with a 3 km vertical resolution from
0-10 km and a TBS vertical resolution from 10-25 km, over the range of TBS; and with TBS accuracy.

ID: 2001

The DS task will contribute to the Derived Motion Winds: CONUS of ABI to supply background
temperature and moisture fields.

ID: 2002

The DS task will contribute to the Derived Motion Winds--Hemisphere of ABI to supply background
temperature and moisture fields.

ID: 6352

The DS task will contribute to determinations of Microburst Windspeed Potential in the atmosphere.
ABI provides coverage over the CONUS to meet the following details of the threshold requirement for
the Microburst Windspeed Potential: 10 km spatial resolution, 60 minute refresh rate, 5 km mapping
accuracy, and 3 minute data latency need.

ID: 2003

The DS task will contribute to the Flood Standing Water--Hemisphere of ABI by supplying surface
emissivity.

ID: 2004

The DS task will contribute to the Land Surface (Skin) Temperature: CONUS of ABI and HES by
supplying surface emissivity.

ID: 2005

The DS task will contribute to the Land Surface (Skin) Temperature: Hemispheric of ABI and HES
by supplying surface emissivity.

ID: 2006

The DS task will measure the Surface Emissivity to address the following details of the threshold
requirements for the Surface Emissivity over the 3000 km x 5000 km CONUS; with a threshold 60
minute refresh (TBR); with a 60 minute threshold latency; at 10 km threshold resolution by using the
radiance values; using 5 km threshold mapping uncertainty; over the range of 0.85 - 1.0; and with 0.05
accuracy.

ID: 2007

The SW/M task will meet the following observational requirements detailed in the GPRD-1fd. (See
section 2.11.3 for relevant comments.) Goal values are currently listed in Appendix A.

ID: 2008

The SW/M task will contribute to Volcanic Ash in the atmosphere. HES-SW/M provides coverage over
the full disk to attempt to meet the following details of the threshold requirement for the Volcanic Ash: 2
km spatial resolution, 15 minute refresh rate, 2 km vertical resolution on top height, a measurement range
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of 0-50 metric tons/km® with an accuracy of (TBS), 1.0 km mapping accuracy, and 1 minute data latency
need.

ID: 2009

The SW/M task will contribute to the Cloud Base Height: “Mesoscale” determination to attempt to
address the following details of the threshold requirement for the Cloud Base Height: “Mesoscale” over
the 1000 km x 1000 km mesoscale; contributing a threshold 5 minute refresh (baseline); with a 1 minute
threshold latency; contributing a 4 km threshold resolution by using temperature and moisture profiles
with 2 km vertical resolution; using 2 km threshold mapping uncertainty; over the range of 0-(TBS) km;
and with 2.0 km cloud base accuracy.

ID: 2010

The SW/M task will measure to the Cloud Layers/ Heights and Thickness: CONUS determination
along with ABI to address the following details of the threshold requirement for the Cloud Layers/
Heights and Thickness: CONUS over the 5000 km x 3000 km; contributing a threshold 70 minute
refresh; with a 15 minute threshold latency; contributing 4 km threshold resolution by using the radiance
values; contributing 2 km threshold mapping uncertainty; over the range of heights contributions of 0-5
layers (TBS) and thickness by general cloud type, and with TBS accuracy on thickness and height.

ID: 5835

The SW/M task will measure the Cloud Layers/ Heights and Thickness: Mesoscale determination
along with ABI to address the following details of the threshold requirement for the Cloud Layers/
Heights and Thickness: Mesoscale over the 1000 km x 1000 km; with a 5 minute refresh; with a 10
minute threshold latency; with 4 km threshold resolution by using the radiance values; with 2 km
threshold mapping uncertainty; over the range of heights contributions of 0-5 layers (TBS) and thickness
by general cloud type, and with TBS accuracy on thickness and height.

ID: 1969 (relocated)

The SW/M task will contribute to the Cloud Particle Size Distribution--Mesoscale determined
indirectly by ABI by contributing background temperature and moisture fields.

ID: 2011

The SW/M task will contribute to the Cloud Top Height: Mesoscale determination along with ABI to
address the following details of the threshold requirement for the Cloud Top Height: Mesoscale over
1000 km x 1000 km; contributing a threshold 5 minute refresh; with a 15 minute threshold latency; at 4
km threshold resolution by using the radiance values; with vertical resolution of surface to 500 mb: 0.3-
0.5 km, 500 to 300 mb: 1-2 km; using 2 km threshold mapping uncertainty; over then range of heights of
0 — 20 km; with measurement accuracy of surface to 500 mb: 0.3-0.5 km, 500 to 300 mb: 1-2 km.

ID: 2012

The SW/M task will contribute to the Cloud Top Temperature: Mesoscale determined by ABI by
contributing background temperature and moisture fields.

ID: 2013

The SW/M task will contribute to the Cloud Type: Mesoscale determined by ABI by contributing
background temperature and moisture fields.
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ID: 2014

The SW/M task will contribute to the Convective Initiation determination by ABI and HES by
contributing necessary high spatial and temporal resolution background temperature and moisture fields.

ID: 2015

The SW/M task will contribute to the Enhanced “V”/ Overshooting Top Detection: CONUS
determination of ABI and HES by contributing necessary high spatial and temporal resolution
background temperature and moisture fields.

ID: 2016

The SW/M task will contribute to the Enhanced “V”/ Overshooting Top Detection--Mesoscale
determination of ABI and HES by contributing necessary high spatial and temporal resolution
background temperature and moisture fields.

ID: 2017

The SW/M task will contribute to the Turbulence--Mesoscale determination of ABI by contributing
necessary high spatial and temporal resolution background temperature and moisture

ID: 2018

The SW/M task will measure the Atmospheric Vertical Moisture Profile--Mesoscale to address the
following details of the threshold requirement for the Atmospheric Vertical Moisture Profile--
Mesoscale over the 1000 km x 1000 km; with a threshold 5 minute refresh; with a 3 minute threshold
latency; at 4 km threshold resolution by using the radiance values; using 2 km threshold mapping
uncertainty; over the range of 0 - 100%; employing a measurement accuracy and a layering of 10% from
the surface to 500 mbar with 300 m to 500 m vertical sampling, 10% from 500 to 300 mbar with 1-2 km
vertical sampling, and 20% from 300 to 100 mbar with 1-2 km vertical sampling. This measurement is
required only in clear and above cloud regions for this instrument. A microwave instrument, if present,
would also contribute in cloudy regions.

ID: 2019

The SW/M task will measure the Atmospheric Vertical Temperature Profile: Mesoscale to address the
following details of the threshold requirement for the Atmospheric Vertical Temperature Profile:
Mesoscale over the 1000 km x 1000 km area; with a threshold 5 minute refresh; with a 3 minute
threshold latency; at 4 km threshold resolution by using the radiance values; using 2 km threshold
mapping uncertainty; over the range of 190 to 320 K employing the following layering and precision: 0.3
to 0.5 km vertical sampling from the surface to 500 mbar, +/- 1 K from 500 to 300 mbar with 1-2 km
vertical sampling, +/- 1K from 300 to 100 mbar with 1-2 km vertical sampling; and +/- 1K from 100 mbar
and up with 2-3 km vertical sampling. This measurement is required only in clear and above cloud
regions for this instrument. A microwave instrument, if present, would also contribute in cloudy regions.

ID: 2020

The SW/M task will measure the Capping Inversion Information--Mesoscale to address the following
details of the threshold requirement for the Capping Inversion Information--Mesoscale over the 1000
km x 1000 km; with a threshold 15 minute refresh; with a 3 minute threshold latency; at 4 km threshold
resolution by using the radiance values; using 2 km threshold mapping uncertainty; over the delta
temperature range of 0-20 K (TBS) with 0.5 K (TBS) accuracy. This measurement is required only in
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clear and above cloud regions for this instrument. A microwave instrument, if present, would also
contribute.

ID: 2021

The SW/M task will contribute to the Derived Stability Indices--Mesoscale of ABI by contributing
background temperature and moisture fields.

ID: 2022

The SW/M task will contribute to the Moisture Flux--Mesoscale of HES and ABI to address the
following details of the threshold requirement for the Moisture Flux--Mesoscale over the 1000 km x
1000 km; with a threshold 5 minute refresh; with a 3 minute threshold latency; at 4 km threshold
resolution by using the radiance values; using 2 km threshold mapping uncertainty; vertical sampling of
0.3 to 0.5 km from the surface to 500 mbar, 1-2 km vertical sampling from 500 to 300 mbar, 1-2 km
vertical sampling from 300 to 100 mbar; and 2-3 km vertical sampling from 100 mbar and up; over the
range of 0-20 g/kg/hour (TBS); and with 10% accuracy (TBS). This measurement is required only in clear
and above cloud regions for this instrument. A microwave instrument, if present, would also contribute.

ID: 2023

The SW/M task will contribute to the Pressure Profile--Mesoscale of HES if possible to address the
following details of the threshold requirement for the Pressure Profile--Mesoscale over the 1000 km x
1000 km; with a threshold 15 minute refresh; employing the following vertical layering and precision: 0.3
to 0.5 km vertical sampling from the surface to 500 mbar, +/- 1 K from 500 to 300 mbar with 1-2 km
vertical sampling, +/- 1K from 300 to 100 mbar with 1-2 km vertical sampling; and +/- 1K from 100 mbar
and up with 2-3 km vertical sampling; with a 10 minute threshold latency; at 25 km threshold resolution
by using the radiance values; using 10 km threshold mapping uncertainty; over the range of 10-1013 kPa;
and with (TBS) accuracy. This measurement is required only in clear and above cloud regions for this
instrument. A microwave instrument, if present, would also contribute.

ID: 2024

The SW/M task will contribute to the Total Water Content--Mesoscale to address the following details
of the threshold requirement for the Total Water Content--Mesoscale over the 1000 km x 1000 km; with
a threshold 5 minute refresh; with a 5 minute threshold latency; at 4 km threshold resolution by using the
radiance values; using 2 km threshold mapping uncertainty; over the total vertical column ; over the range
of 0-100 mm; and with 1 mm precision. This measurement is required only in clear and above cloud
regions for this instrument. A microwave instrument, if present, would also contribute in cloudy regions.

ID: 2025

The SW/M task will contribute to the Clear Sky Masks--CONUS determinations for the SW/M task
using the temperature from the HES-SW/M task to meet TBS requirements with accuracies of 10%.

ID: 2026

The SW/M task will contribute to the Clear Sky Masks--Mesoscale determinations of ABI for the
SW/M task using the temperature from the HES-SW/M task with accuracies of 5-10%.

ID: 2027

The SW/M task will measure the Radiance--Mesoscale to address the following details of the threshold
requirement for the Radiance--Mesoscale over the 1000 km x 1000 km; contributing a threshold 4.4
minute refresh (baseline) to meet the 60 minute requirement; contributing a 3 minute threshold latency
(baseline) to meet the 30 minute requirement; at 4 km threshold resolution by using the radiance values;
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using 2 km threshold mapping uncertainty; with vertical sampling and layering of 300-500 m from the
surface -500 mb, 1-2 km from 500-300 mb, 1-2 km from 300-100 mb, and 2-3 km from 100 mb and up;
over the range of 180-320K; and with TBS accuracy. This measurement is required only in clear and
above cloud regions for this instrument. A microwave instrument, if present, would also contribute in
cloudy regions.

ID: 2028

The SW/M task will contribute to the Derived Motion Winds--Mesoscale of ABI to supply background
temperature and moisture fields.

ID: 2029

The SW/M task will contribute to the Microburst winds of ABI to supply background temperature and
moisture fields.

ID: 2030

The SW/M task will contribute to the Flood Standing Water--Mesoscale of ABI by supplying surface
emissivity.

ID: 2031

The OO task will meet the following observational requirements detailed in the GPRD-1FD. (See
section 2.11.3 for relevant comments.) Goal values are currently listed in Appendix A.

ID: 2032

The OO task will contribute to determinations of the Currents-Hemispheric by ABI to address the
following details of the threshold requirement for the Currents--—-Hemispheric over the full disk; with a
threshold 6 hours refresh; with a 60 minute threshold latency; supporting 2 km threshold resolution of
ABI by using the radiance values; using 1.0 km threshold mapping uncertainty; over the range of 0 — 5
m/sec (0 — 18 km/hour); and with 1.0 km/hour accuracy.

ID: 2033

The OO task will contribute to determinations of the Currents---CONUS by ABI to address the
following details of the threshold requirement for the Currents---CONUS over the CONUS km; with a
threshold 6 hours refresh; with a 60 minute threshold latency; supporting 2 km threshold resolution of
ABI by using the radiance values; using 1.0 km threshold mapping uncertainty; over the range of 0 — 5
m/sec (0 — 18 km/hour); and with 1.0 km/hour accuracy.

ID: 2034

The OO task will contribute to determinations of the Currents--Meososcale by ABI to address the
following details of the threshold requirement for the Currents--Mesoscale over the full disk; with a
threshold 60 minute refresh; with a 30 minute threshold latency; at supporting 2 km threshold resolution
of ABI by using the radiance values; using 1.0 km threshold mapping uncertainty; over the range of 0 — 5
m/sec (0 — 18 km/hour); and with 1.0 km/hour accuracy.

ID: 6356

The OO task will contribute to determinations of Ocean Color: Offshore (Turbidity/Chlorophyll/
Reflectance) Turbidity--Hemispheric in the 62 degree LZA to address the following details of the
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threshold requirement for the Ocean Color: Offshore (Turbidity/Chlorophyll/ Reflectance)
Turbidity—Hemispheric over the 62 degree LZA: with a threshold TBS minute refresh; with a TBS
minute threshold latency; at TBS km threshold resolution by using the radiance values; using TBS km
threshold mapping uncertainty; over the range of TBS. The goal values are a 3 hour refresh, a 60 minute
latency, at 4.0 km threshold resolution, over a total range (all TBSs) for water leaving radiances of 0.01-1
mW cm™? um™ sr”', for Chlorophyll concentrations of 10° - 10% microgram/liter, for Turbidity of 10 -
0.15 sr''m and reflectance of 10™- 0.15 sr™', 2.0 km mapping uncertainty, with a measurement accuracy of
<30%.

ID: 2035

The OO task will contribute to determinations of Ocean Turbidity--Hemispheric in the 62 degree LZA
to address the following details of the threshold requirement for the Ocean Turbidity: with a threshold 3
hour refresh, a 60 minute latency, at 5.0 km threshold resolution, over a total range of 0 to -10 meters, 2.0
km mapping uncertainty, over the threshold range for 0-100 mg/m® with a measurement accuracy of <
30%.

ID: 2036

The OO task will contribute to the Sea and Lake Ice Age -Hemispheric determinations of ABI to
address the following details of the threshold requirement for the Sea and Lake Ice Age —Hemispheric
over the full disk: with a threshold TBS minute refresh; with a TBS minute threshold latency; at TBS km
threshold resolution by using the radiance values; using TBS km threshold mapping uncertainty; over the
range of TBS. The goal values are to distinguish between ice free, Nilas, Grey White, First year Medium,
First year thick, Second year, and multiyear smooth and deformed ice with 1 km horizontal resolution, 1
km mapping uncertainty, with a threshold 3-hour refresh; a 15 minute latency.

ID: 2037

The CW task will meet the following observational requirements detailed in the GPRD-1FD (See
section 2.11.3 for relevant comments.) Goal values are currently listed in Appendix A.

Note that the usage of “coastal” and “offshore” below together equate to the usage of coastal in the rest of
this document.

ID: 2038

The CW task will measure the Cloud Imagery: “Coastal” determination of HES-CW together with ABI
during the day and ABI at night to address the following details of the daytime threshold requirement for
the Cloud Imagery: “Coastal”: over the US Navigable waters through the EEZ; with a threshold 60
minute refresh; with a 15 minute threshold latency; at 1 km threshold resolution by using imagery; using
< /=1 km threshold mapping uncertainty.

ID: 2039

The CW task will contribute to Visibility: “Coastal” determination of ABI by contributing background
temperature and moisture fields to address the following details of the threshold requirement for the
Visibility: “Coastal” over the US navigable waters though the EEZ; with a threshold 1-3 hour refresh;
with a 15 minute threshold latency; at 3 km threshold resolution by using temperature and moisture
profiles; using < 3 km threshold mapping uncertainty; over the range 0-10; and with 400 m accuracy.

ID: 2040
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The CW task will contribute to the Clear Sky Masks: CONUS determinations for the CW task using the
temperature from the HES-CW task to meet TBS requirements with accuracies of 10%.

ID: 2041

The CW task will measure the Currents--Mesoscale to address the following details of the threshold
requirement for the Currents--Mesoscale over the 1000 km x 400 km; with a threshold 6 hours refresh;
with a 60 minute threshold latency; at 2 km threshold resolution by using the radiance values; using 1.0
km threshold mapping uncertainty; over the range of 0-1.8 km/hour; and with 1.0 km/hour accuracy.

ID: 2042

The CW task will contribute to determinations of the Currents: “Offshore” / CONUS to address the
following details of the threshold requirement for the Currents: “Offshore” / CONUS over the 1000 km
x 400 km CONUS; with a threshold 3 hours refresh; with a 60 minute threshold latency; at 2 km threshold
resolution by using the radiance values; using 1.0 km threshold mapping uncertainty; over the range of 0-
1.8 km/hour; and with 1.0 km/hour accuracy.

ID: 2043

The CW task will contribute to determinations of Ocean Color (Turbidity/Chlorophyll/Reflectance)-
“Coastal” in the coastal region (inside the EEZ) to address the following details of the threshold
requirement for the Ocean Color (inside the EEZ): with a threshold 3-hour refresh, a 3-hour latency, at
0.3 km threshold resolution, 0.3 km mapplng uncertalnty, over the threshold range for water Ieavm%
radiances (all TBSs) of 0.01-1 mW cm” pm for Chlorophyll concentratlons of 10° - 10
microgram/liter, for Turbidity of 10~ 0.15 sr'm and reﬂectance of 10- 0.15 sr”', with < 30% accuracy.

ID: 5839

The CW task will contribute to determinations of Ocean Color (Turbidity/Chlorophyll/Reflectance)-
“Offshore” in the coastal region (inside the EEZ) to address the following details of the threshold
requirement for the Ocean Color (inside the EEZ) with a threshold 24-hour refresh, a 1-hour latency, at
1.0 km threshold resolution, < 1.0 km mapplng uncertamty, over the threshold range for water leavmz%
radiances (all TBSs) of 0.01-1 mW cm™ pm for Chlorophyll concentratlons of 10° - 10
microgram/liter, for Turbidity of 10*-0.15 sr'm and reﬂectance of 10- 0.15 sr”', with < 30% accuracy.

ID: 2044

The CW task will contribute to determinations of Ocean Optical Properties -“Coastal” (Particulate
absorption, backscatter, fluorescence) in the coastal region (inside the EEZ) to address the following
details of the threshold requirement for the Ocean Optical Properties (inside the EEZ): with a threshold
3-hour refresh; a 1-hour latency, at 0.3 km threshold resolution; 0.3 km rnappmg uncertainty; depth of
(TBS), over the threshold ranges (all TBSs) of Absorption 0.01-10 m”, Scattering 0.01-50 m”, no
Chlorophyll fluorescence, and with < 30% accuracy.

ID: 2045

The CW task will contribute to determinations of Ocean Optical Properties -“Offshore” (Particulate
absorption, backscatter, fluorescence) (inside the EEZ) to address the following details of the threshold
requirement for the Ocean Optical Properties ---“Offshore” (inside the EEZ): with a threshold 24-hour
refresh; a 1 hour latency, at 1.0 km threshold resolution; 1.0 km mapping uncertalnty, depth of (TBS);
over the threshold ranges (all TBSs) of Absorption 0.01-10 m™, Scattering 0.01-50 m”, no Chlorophyll,
and with < 30% accuracy.

ID: 2046
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The CW task will contribute to determinations of the Sea and Lake Ice Age -CONUS of ABI in the
coastal region (inside the EEZ) to address the following details of the threshold requirement for the
Ocean Optical Properties (inside the EEZ): with a threshold 3-hour refresh; a 3-hour latency, at 2 km
threshold resolution; 1.0 km mapping uncertainty; over the threshold age of 0-3 years with TBS accuracy.

ID: 2048

The CW task could contribute to determinations of the Vegetation Fraction: Green of ABI regionally, if
tasked.

ID: 2049

The CW task could contribute to determinations of the Vegetation Index--CONUS of ABI regionally, if
tasked.

ID: 2051

(2.10.2) 3.A.  Top Priority Requirements
ID: 2052

The following two threshold requirements (3.A.1 and 3.A.2) are considered the highest priority
improvements by the National Weather Service for the DS and SW/M tasks of the HES (although the
priorities are also relevant to the environmental imaging tasks for the OO, and CW) relative to the GOES
I-M series:

ID: 2053

(2.10.2) 3.A.1. Operation during eclipse and keep out zone periods
ID: 2054

The HES shall be capable of continuous operation during eclipse periods in geostationary orbit and shall
meet all requirements except for navigation, where all navigation requirements are described in section
(2.10.2) 3.B.15.1.

ID: 2055

The daily period of time prior to and following spacecraft eclipse and during the seasonal periods just
prior to and after eclipse when sunlight impinges on the HES optical path(s) is commonly called the keep-
out-zone period. The translation of these time periods to angular space results in the description of the
operational zone, the restricted performance zone and the keep-out zone. The HES shall meet all of its
operational requirements for all detector elements greater than the THRESHOLD limits shown here from
the center of the uneclipsed sun. The HES should meet all of its operational requirements for all pixels
greater than the GOAL limits shown here from the center of the uneclipsed sun. Outside of this limit lies
the operational zone.

Channel Outer Limit (THRESHOLD) | Outer Limit (GOAL)

Emitted IR bands 10° (TBR) 5° (TBR)
(650-2720 cm™, 15.4 to 3.68 um)
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Reflected Solar (0.4-3.0 um)

10° (TBR)

5° (TBR)

Low light

10° (TBR)

5° (TBR)

ID: 2073

The restricted performance zone lies between the outer limit in the table above and the inner limit of the
table below. The HES shall meet all requirements, except the NEAN and On-Orbit calibration and
accuracy, for all detector elements for the Threshold limits between the outer limit in the table above and
the inner limit of the table below, as measured from the center of the uneclipsed sun. The HES should
meet all requirements, except the NEDN and On-Orbit calibration and accuracy, for all detector elements
for the GOAL limits between the outer limit in the table above and the inner limit of the table below, as

measured from the center of the uneclipsed sun.

Channel Inner Limit (THRESHOLD) | Inner Limit (GOAL)
Emitted IR bands 3° (TBR) 2° (TBR)

(650-2720 cm™, 15.4 to 3.68 um)

Reflected Solar (0.4-3.0 um) 3° (TBR) 2° (TBR)

Low light 3° (TBR) 2° (TBR)

ID: 2091

Reflected solar (<3 microns) except for star sensing, are not applicable over the coverage area whenever

any point on the coverage area falls within the Zone of Reduced Data Quality.

ID: 2092

In place of the NEdN, dynamic range, and On-Orbit calibration and accuracy sections, the HES shall meet

the following requirements:

ID: 2093

- NEDN < 2x normal specification
ID: 2094

ID: 2095

ID: 2096

No detector shall saturate.
ID: 2097

The calibration performance shall degrade by no more that TBD (THRESHOLD) and 0.5 K (Goal).
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ID: 2098

Discussion: Geostationary viewing geometry results in sunlight impingement on the optical path of the
GOES HES telescope(s) during the periods of the year several weeks around each equinox. When this
happens, stray sunlight may cause a degradation of the radiometric response accuracy of the sounder's
Earth-viewing detectors, as well as heating of the telescope(s). How much degradation and how long this
effect lasts will depend on many design features of the HES. The HES should be designed in such a way
that intrusion of sunlight from outside the field of view is minimized, reducing as much as is practical the
need for “keep-out zones” near local midnight during the equinoxes, and in addition minimize heating of
telescope(s) mirrors and mounts. Ground operations maintain a prohibition against scanning within 1.4
(TBR) degrees of the sun center under routine operating conditions to prevent HES instrument damage.
Focused sunlight on the optics is a cause of potential damage. The energy is sufficient to damage optical
materials and coatings, and to irreparably damage detectors. Any detector within 3 degrees of the sun
(TBR) is not required to provide useful data. The relaxation of requirements between 3 (TBR) and 10
(TBR) degrees of the sun threshold (between 2 (TBR) and 5 (TBR) degrees goal) is done in recognition
that stray light will degrade performance in the local midnight condition. A JPL February 2000 report
(“Keep-Out Zone Specification for the Advanced Baseline Imager and Background Discussion,”) has
documented the initial numbers used in this requirement.

ID: 2099

Benefits: There is a need for near-continuous coverage for IR data, including both spring severe
weather and fall hurricane seasons.

ID: 2100

(2.10.2) 3.A.2. Improve DS task spatial coverage (and addition of other coverage tasks).
ID: 2101

The instrument performing the DS task shall produce data (while meeting all on-orbit calibration and
navigation requirements) with the coverage rate specified below:

ID: 2102
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ID: 2103

Figure 1. Shown are the approximate areas of 62 degrees local zenith angle from both the GOES-East
and GOES-West sub-satellite points. The threshold coverage rate calls for the region within the 62-degree
arc, excluding half of the overlap region, to be scanned each hour. For information only, an image for one
hour of the infrared window from the current generation instruments is shown. The 62-degree local zenith
angle (LZA) coverage for the DS task is about 5 times larger than the coverage from the current
generation sounder over the same period.

ID: 2104

a) Scan the region within 62-degrees local zenith angle (although only scan half of the region of overlap
between the eastern and western satellites, nominally at 105W) within one hour (see Figure 1).
(THRESHOLD) For the threshold resolution for this task of 10 km, as discussed in section (2.10.2)
3.B.2.d, an associated ground sample rate (GSR) providing nominally constant noise performance can be
defined. It is the coverage rate just discussed Reo, divided by (Apix*€san) Where Ay, is the product pixel
area and €scan is the scan efficiency which includes overlap to avoid gaps, image rotation, number of
calibrations needed during the scan, and step and settle limitations of the scan mirror. With R.,, = 2.0e4
km2/sec, the threshold GSR shall be 195 (TBR), defined with a scan efficiency of 1.0. For the same
parameters and an &,,=0.8, the sensor GSR will be 240 Hz (TBR) to achieve the 195 Hz GSR
requirement.

ID: 2105

Scan the full earth disk in one hour (GOAL) which implies a ground sample rate of 272 Hz (TBR) for the
10 km spatial sample, defined with a scan efficiency of 1.0. For the same parameters and an €.,,=0.8, the
sensor GSR will be 340 Hz (TBR) to achieve the 272 Hz GSR requirement. If a finer spatial resolution is
employed to approach the goal of that requirement, a smaller A results which can be compared against
the goal GSR expressed as 27000/A .

ID: 2106

c¢) The scan area shall be selectable to offer flexible scan scenarios. This ranges from mesoscale areas
(1000 km by 1000 km) through the size of the full disk, using the 62 degree LZA ground sample rate
described in item a in this list. If the DS task is performed by a separate instrument than the instrument
performing the SW/M task, then the instrument performing the DS task must still offer flexible scan
scenarios for backup purposes, although the instrument performing the SW/M task will provide the 1000
km x 1000 km coverage (THRESHOLD). If the same instrument performs the DS and SW/M tasks, the
scan efficiencies discussed in a above may be slightly different, but the ground sample rate is an
instrument capability for noise performance that will apply to both.

ID: 2107

ID: 2108

d) Overall task efficiency bearing on the DS task:
ID: 2109
As a THRESHOLD the DS task instrument(s) shall continuously perform either a DS scan or a SW/M

scan.
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ID: 2111

As a GOAL, the sounding task instrument(s) should be capable of continuously and concurrently
performing both a DS scan and a SW/M scan.

ID: 2112

The instrument performing the SW/M task shall produce data (while meeting all on-orbit calibration and
navigation requirements) with the coverage specified below:

ID: 2113

Mesoscale (1000 km x 1000 km) sounding coverage in 4.4 (TBR) minutes (THRESHOLD) and a refresh
rate of 4.4 (TBR) minutes. If a CONUS-sized area of 5000 km x 3000 km were selected, the refresh rate
for this area would therefore be 15 times longer at 66 minutes (TBR). This task will be performed
subsequently to any other pre-assigned tasks of this instrument.

ID: 2114

Mesoscale (1000 km x 1000 km) sounding coverage in 2 (TBR) minutes (GOAL) with a refresh rate of 2
(TBR) minutes (TBR) in addition to meeting its other pre-assigned tasks.

ID: 2115

Mesoscale (1000 km x 1000 km) images (GOAL) in the visible band and near 11.2 um with 30 second
refresh.

ID: 2116
The scan area shall be selectable and flexible.

If the SW/M task is not performed by the same instrument as that performing the DS task, a larger value
for the ground coverage rate for the SW/M sounding task may be realizable.

ID: 2117

e) Overall task efficiency bearing on the SW/M task:
ID: 2118

As a THRESHOLD the SW/M task instrument(s) shall continuously perform either a DS scan or a
SW/M scan.

ID: 2119

The time to switch between HES sounding tasks shall be 25 (TBR) seconds or less. (Under review)
ID: 2120

As a GOAL, the sounding task instrument(s) should be capable of continuously and concurrently
performing both a DS scan and a SW/M scan.

ID: 2121
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The instrument performing the OO task shall produce data (while meeting all on-orbit calibration and
navigation requirements) with the coverage specified below:

ID: 2122

a. Coverage of open ocean area lying within the 62 degree LZA, which is approximately 6.8e¢7 km
(TBR) in 3 hours TBR (THRESHOLD) in addition to meeting its other pre-assigned tasks. This meets the
most restrictive THRESHOLD time requirement from the GPRD-1{d for offshore currents.

ID: 2123

Coverage of open ocean area lying within the 62 degree LZA, which is approximately 6.8¢7 km® (TBR)
in hour (GOAL) in addition to meeting its other pre-assigned tasks. This meets the most restrictive GOAL
time requirements from the GPRD-1fd for offshore currents.

ID: 2124
The scan area shall be selectable to offer flexible scan scenarios.
ID: 2125

The instrument performing the CW task shall produce data (while meeting all on-orbit calibration and
navigation requirements) with the coverage specified below:

ID: 2126

400 km wide (~22.22 km of the territorial sea originating at the low tide water line and the additional
370.4 km from the outer edge of the territorial sea to the to the Exclusive Economic Zone) along the
length of the coast (US east and gulf coasts ~6000 km, US west coast and Hawaii ~3300 km totaling
~2.4¢6 km® (TBR) when including the 400 km width) in 3 hours TBR (THRESHOLD) in addition to
meeting its other pre-assigned tasks. This meets the most restrictive THRESHOLD time requirement
from the GPRD-1fd for coastal currents.

ID: 2127

Coverage area specified above (in item 2126) in 60 minutes. This meets the most restrictive GOAL time
requirement from the GPRD-11d for coastal currents.

ID: 2128

The scan area shall be selectable to offer flexible scan scenarios, including 1) a 1200 km x 1200 km area
("HES localized mode 570" nm, under study) within CONUS that is observed primarily outside HEW-
CW observing times and 2) a 400 km x 400 km area ("HES localized mode").

ID: 2129

As a THRESHOLD, the CW task instrument(s) shall continuously perform CW scans by executing on of
its modes (i.e. as defined in ID 2121). Continuously implies that the coverage rate will be met.

ID: 2130

ABI Backup mode (HES THRESHOLD across all tasks) (TBR): If ABI fails, HES must provide a
backup, albeit with degraded capability compared to ABI. Images will be produced within a period of 30
minutes or less from the area of either the western or eastern full disk vie